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)
1 UNITED STATES OF AMERICA j

|
2 NUCLEAR REGULATORY COMMISSION

]

3 |

*

4 MEETING TO DISCUSS CONCERNS OF JOHN HUMPHREY 1

5 REGARDING GRAND GULF HARK III CONTAINHENT DESIGN

6 Haryland National Bank Building
Room 171

7 7735 Old Georgetown Road
Be th e sd a , Maryland

8 Thursday, May 27, 1982

9

to The meeting convened, pursuant to notice, at

11 8:31 a.m., Dean Houston, presiding, when were present

12 AITENDEES4

13 AL SCHWENCER, NRC

14 R. L. TEDESCO, NRC '

15 F. S. CANTRELL, NRC

16 J. P. EC GAUGHY, Mississippi Power E Light

17 L. F. DALE, Mississippi Power & Light

18 J. D. RICHARDSON, Mississippi Power E Light

19 S. H. HOBBS, Mississippi Power E Light
,

20 J. H. HUMPHREY, Huaphrey Engineering

21 FAROUK ELTARILA, NRC

22 MARY HAUGHEY, NRC

23 NEL FIELDS, NRC

24 JACK KUDRICK, NRC

25 W. R. BUTLER, NRC

i

O
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1 ATTENDEES (continued): N. D. HOUSTON, NRC

2 DAYE TERJO, NRC

3 THEMIS SPEIS, NRC 1

-4 ED CASE, NRC

-5 DON BUCCI, ACRS

6 HERMAN ALDERHAN, ACRS :

7 E. F. BECKETT, Nuclear Projects, WPPSS

8 TIN MARTIN, NUTECH

9 D. DAVIS, TERA

to M. AYCOCK, TERA

'11 H. LEVIN, TERA

12 L. S. GIFFORD, GTE

13 CHARLES CAMERON, GE

14 P. A. NEVINS, Cleveland Electric

15 E. H. BUZZELLI, CEI

16 DAN NURPHY, NRC

17 LEN WILLIAESON, NRC
i

18 E. L. BECK, Bechtel Power Corp.

19 NEIL N. HOW ARD, Bechtel Power Corp.

*

20 NEIL N. HOWARD, Bechtel Power Corp.

21 PAUL J. KOCHIS, Bechtel Power Corp.

22 R. S. TRICK 0VIC, Bechtel Power Corp.
1

23 D. W. FOUTS, Bechtel Power Corp. j

24 H. FAULKNER, NRC

25 A. DROZD, LILCO
.
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1 ETENDEES (continued)s
2 W. P. HENNESSY, Stone & Webster, 9 Mile Point

3 - H. CHAU, LILCO

4 LOUIS C. NIEH, Stone & Webster, River Bend

5 W. M. DAVIS, G.E.

6 H. E. TOWNSEND, G.E.

7 ERICH KANT, Illinois Power Corp.

8 J. D. GEIER, Illinois Power Corp.
e

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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1 PR 0CEEDINGS
)

2 HR. HOUSTON: Okay, I guess we will get the
i
i

* 3 meeting kicked off here. The purpose of the meeting ,

4 this morning is for HP&L to make a presentation in

5 regard to some concerns on the HARK III containment

6 raised by Mr. John Humphrey, who was a MARK III

7 Containment Leads Systems Engineer at General Electric,

8 until just recently.

9 The intent here, as a background , Hr. Humphrey

10 met with HPCL on May the'17th and discussed with then

11 his concerns in regard to the M ARK III containment.
4

'

12 MPEL will, in their presentation, address those

13 concerns. HPEL also, I believe, has a letter to file on

14 their docket which answers and describes those

15 concerns.

16 What we would like to do is have Grand Gulf

17 address the concerns, show how they do or do not apply

18 to Grand Gulf , and what the resolution is. I assume

19 that during the presentation there will be sore

20 discussion and clarification of those particular

21 concerns.

22 Either along the way or at the conclusion, we

23 would like to have Hr. Humphrey confirm, a t least

24 confirm, that the concern that was addressed is indeed
|

25 -the concern that he had for MARK IIIs. We are going to
.

1

|
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5

1 have available a transcript of this meeting so if anyone

2 asks a question of wants to make a comment, I would say

3 to please identify yourself and your affiliation so that

4 the transcript will show accurately who you are and what

5 the question is.

6 Did you want to go around and --

7 HR. TEDESCO s Yes.

8 HR. HOUSTON Okay, I guess that at this time

9 we would like to have everyone introduce themselves.and

10 say where they are from. I will start. I am Dean

11 Houston from NBC, the Project Manager for

12 Grand Gulf.

13 NR. SCHWENCERs Al Schwencer, Chief, Licensing

' '

14 Branch.II.

! 15 HR. TEDESCO Bob Tedesco, the Assistant

16 Director f or Licensing.

17 MR. CANTRELLs Floyd Cantrell, Section Chief,

18 Region II.

19 HR. NC GAUGHY: Jim McGaughy, Vice President

{ 20 Nuclear Production, Mississippi . Power & Light Company.

j 21 HR. DALES Larry Dale, Mississippi Power & |
1

22 Light Company, Manager of Nuclear Services.

23 HR. RICHARDSON: John Richardson, Manager of ;

i,

24 Nuclear Safety and Licensing, Mississippi Power and

25 -Light.

ALDERSoN REPORTING COMPANY,INC,
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1 HR. HOBBS: Sam Hobbs, Supervisor of Nuclear

2 Safety, Mississippi Power and Light.

3 ER. HUNPHREY: John Humphrey, President of

4 Humphrey Engineering.

5 HR. ELTAWILAs Farouk Eltavila, Containment

6 Sy stems Branch, NRC.

7 HS. HAUGHEY: Hary Haughey, Equipment

8 Qualification Branch, NRC.

9 HR. FIELDS: Hel Fields, Containment Systems

10 Branch, NRC.

11 HR. KUDRICK: Jack Kudrich, Containment

12 Systems Branch, NRC.

13 HR. BUTLER Walt Butler, Chief of Containment

14 Systems Branch.

15 ER. BECKETT4 I am Gene Beckett from Nuclear

16 Projects. I am representing the Washington Public Power

17 Supply System.

18 HR. HARTINa Tim Martin from Neutech.

19 HR. D. DAVIS 4 Don Davis from TERA.

20 HR. AYCOCKs Mike Aycock from TERA

21 Corporation. I

22 HR. LEVINs Howard Levin, TERA' Corporation.

23 HR. GIFFORD: Larry Gifford, from General

1

24 Electric, Manager of the Bethesda Office. |

25 HR. CAMERON: I am Charles Cameron with Safety

|

1

| ALDERSON REPORTING COMPANY,INC,
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I

1 & Licensing, GE. i

2 RR. NEVINS: Pat Hevins, Cleveland Electric.

'

3 THE REPORTER: I cannot hear you.

4 HR. HOUSTON I wonder if we could just stop i

5 the introductions for about two seconds and let them get

6 these chairs in.

I 7 (Pause.)

8 HR. SCHWENCER: Okay. Could you speak up a

9 little bit? We have a little hun in the air

10 conditioning system that I think is drowning you out.

11 MR. NEVINS: Pat Nevins, Cleveland Electric.

12 ES. BUZZELLI: Eileen Buzzelli, Cleveland

13 Electric.

14 HR. EURPHY Dan Murphy, Office of

15 Investigations, NRC, Region II.

16 HR. WILLIANSON Len Williamson, Office of

17 Investigations, Region II.

18 MR. THICK 0VICs Bob Trickovic, P roject

19 Engineer, Grand Gulf, Bechtel Power Corporation.

20 HR. FOUTS: Dan Fouts, Bechtel Power

21 Corporation, Grand Gulf Licensing.
.

'
22 MR. DROZDa Andre.Drozd from LILCO.

i

23 NR. HENNESSYs Don Hennessy, Nine Mile 2.
,

|

24 HR. CHAUa Hank Chou, from Long Island

25 Lighting Company, Manager of Nuclear Licensing.

ALDERSON REPORTING COMPANY,INC,
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|

1 HR. NIEHs Lous Nieh, Stone & Webster, River

2 Bend Station.

3 HR. TOWNSENDs Harold Townsend, Manager of

4 Containment Design, General Electric.

5 MR. DAVIS: Mac Davis, General Electric

6 Project Manager of Containment.

7 HR. KANTs Erich Kant, Illinois Power

8 Company.

9 NR. GEIER: Julius Geier, Illinois Power

10 Company.

11 MR. FAULKNER: Howard Faulkner. I as the

12 Project Manager for GESSAR and the LRG-2 Groups for

13 NRC.

| 14 ER. COATES: PAUL Kochis, Bechtel Power
,

15 Corporation.

16 HR. HOWARD: Neil Howard, Bechtel Power

17 Corporation.

18 ER. BECKa Ron Beck, Bechtel Power

19 Corporation.

20 ER. BUCCIa Don Bucci, ACRS Staf f.

21 MR. ALDERHANs Herman Alderman, ACRS Staff.

22 HR. HOUSToda Okay. I will pass around an

23 attendance sheint, too, so that we can get this written

24 down. We vill ta>= this one around the outside.

25 I guess at this time, Bob, do you have any
.

i

ALDERSON REPORTING COMPANY,INC,
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9

1 comments you would like to make?

2 NR. TEDESC0a Not at this point. I think we

3 are ready to go

' 4 NR. HOUSTONs Okay, we will turn the meeting

| 5 over to Jis McGaughy from EPEL and proceed with their
a

'6 presentation.

7 (Slide.)

8 HR. RC GAUGHY Just to give you a brief
.

9 chronology, things have been moving kind of fast. On

10 May 8th Mr. Humphrey wrote us a letter. We received it

11 in the middle of the following week. We shortly after

12 that talked to Mr. Humphrey to discuss his concerns and
|

| 13 talk to the NRC Staff.

i 14 The.following Monday we asked John to come in,

15 and we spent about -- we spent a whole day , and John

16 went through all of his concerns with us.;

: 17 Af ter that we gathered our forces from Bechtel

18 and GE and set about, number one, to put in writing to

19 characterize each concern as we understood it and then

; 20 to discuss that concern in terms of its applicability to
4

21 us and also, if it was applicable to us, whether or not

22 we thought it was a real problem.

| 23 So what we are prepared to do here is to go

24 through each issue and characterize the issue to you and

25 then tell you what we consider as its applicability to'

i

t

ALDERSON REPORTING COMPANY,INC,
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1 us and what effect we think it has on our plant. And I

2 think when we go through, John' will be able to say

3 whether we have characterized his concerns or not and

4 perhaps give us some judgments on what he thinks of our

5 answers.
'

8 But it is our conclusion at this point that

7 there are a number of issues, some -- actually, we feel
t

8 that all of them have been addressed in one way or

9 another in the past, and some we will provide further

10 comment on today, some issues that perhaps we have not

11 discussed in the past.

12 So without further ado, Hr. John Richardson.

13 HR. TEDESCOs I do understand that you have a

'

14 handout or a letter that you will provide?

15 NR. NC GAUGHY We have a letter which we have-

,

18 prepared. We thought we would go over it with you

17 before we formally submitted it. And we can submit that

18 this afternoon or in the morning or whatever. We have

19 not formally put it on the docket at this time.

20 What we will discuss with you now is the

21 content of the attachment to the le tter. And then the

i 22 letter itself draws some conclusions about the issues

23 and states our position.

24 ER. TEDESC04 All right.

1 25 (Slide.)
.

ALDERSON REPORTING COMPANY,INC,
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1 NR. RICHABDSONs I as basically going to take

2 these in the order that John presented them to us the

3 day of the meeting down at Jackson. I might add that on1

4 the slide I will just basically outline what we have in

l
5 the letter, the draft of the letter we gave to you all |

|
,

'
; 6 yesterday and discussed with you briefly.

7 The statement of the concern is -- a much

i 8 better representation of the concern I think is in the

9 draft letter which you may or may not have with you, but

10 I will try and represent it as best I can today.,

11 ( Slid e. )

12 The first issue that John raised was that
,

!

13 there may be some local encroachments in the pool area

14 of the BARK III containment which may cause some

15 increased pool swell velocity locally around that

to encroachment. At the meeting of course John mentioned
,

17 he was much more familiar with the STRIDE design. And

18 he mentioned maybe possibly three encroachments that he
!

19 was aware of in the STRIDE design.

20 For Gesnd Gulf we really have only one major
i

21 encroachment. That is the TIP platform. A conservative4

J 22 estimate of that encroachment area is 220 square feet,

23 and that is really 4 percent of the total surf ace area,

24 which is 6666 square feet. So it is a pretty small j
l

25 encroachment really when you consider it in the overall
|

ALDERSON REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W WA8HINGTON, D C. 70024 (202) 854-2345
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1 area of the pool.

2 GE did do an evaluation. Nhefirstcutof |
|

3 that was an extremely conservative one-dimensional
1

4 analysis. They assumed that there is an annulur ring |;

|

5 projecting 6 feet from the drywell wall. He employed a j
l

6 very conservative driving pressure transient, and there

7 was also an indication of an 8 percent to 20 percent

8 increase in pool swell velocity.

9 They then further ild a two-dimensional
i

10 analysis to remove some of that excessive conservatism.

11 And they again retained that 6-foot-wide annular ring,

12 and they allowed for flow recovery above the top of the

13 encroachment. When they did this with the

14 two-dimensional snalysis, in this case they only,

15 predicted about 6 percent increase in pool swell

16 velocity.

17 MR. SCHWENCER: John, for clarification, are

18 those analyses on record with us? Or will we be seeing

19 them later?

20 HR. RICHARDSONa Hal, has that evidence ever
,

21 been submitted to you?

22 MR. TOWNSENDa No, they are not on record at

23 this point.
'

24 (Slide.)

25 MR. SCHWENCER: Thank you.

,

ALDERTON REPORTING COMPANY,INC,

400 VIRGINIA AVE, S.W WASHINGTON, D.C. 20024 (202) 654 2345
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1 HR. RICHARDSON: The two-dimensional analysis

2 was also very conservative. When the vents clear, the

3 flow is multidimensional with air venting around all

4 sides of the encroachment, thus really reducing the j

5 effect that is being postulated. And the distortions of

6 liquid above the encroachment create paths to vent the

7 air bubble and relieve the accelerating force and

8 decrease the flow velocity of the liqaid layer.' The
1

9 design loads include margin to accommodate any

10 uncertainties in the pool swell velocity.

11 (Slide.)

12 MR. KUDRICKs John, did you have time to look

13 at all the experimental data to back up that analysis?
.

14 HR. RICHARDSON: What experimental data are

15 you referring to?

16 Hal, have you all looked at that?
]

17 HR. KUDRICK: PSTF.

18 MR. TOWNSENDs No, Jack. As you know, the

19 data from the PSTF was taken from clean pools without

20 encroachment. This is just an attempt to analytically

21 predict what the effect of these kind of small

22 encroachments would be. We did in the second analyses

23 that was run adjust the model so it roughly predicted

24 the pool swell transient without encroachments and then
.

25 perturbed that anslysis with an encroachment to see the

ALDERSON REPORflNG COMPANY,INC,

400 VIRGINIA AVE, S.W., WASHINGTON, D C. 20024 (202) 654 2346
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1 change in velocities.

2 (Slide.)

3 RR. TEDESCOs One question I have, John, when
_

4 you start talking about design margins to account for

5 uncertainties, somewhere at-the end are you going to

6 bring these all together to quantitatively assess what
j

| 7 they are and to really support it in a quantitative

! 8 way?
i

,
ER. RICHARDSONa Right now today I do not have9

4

10 anything to pull together all the margins that we

11 discussed. I think most of the margins have been<

12 discussed throughout the entire evolution in the pool

13 swell and the pool history -- I mean the pool swell load

! * *

14 review process.

i 15 MR. TEDESCO Somehow you drew a conclusion

i 16 from that. Is it some new work or just to say, well, we
!

| 17 know we have margin, therefore do not worry about it?

| 18 HR. RICHARDSON All we are saying, basically,

19 is that, from the analysis we have seen, you get very
1

i 20 little effect on velocity around an encroachment. You
;

21 get a little local velocity and that effect is really
.

| 22 negligible, okay, especially when you consider that
.

23 coming back over the encroachment. And there is

! 24 considerable margin in all the analysis that has been

i
t 25 used to date. ,

I .

!
i

?

|
j ALDERSON REPORTING COMPANY,INC,
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1 MR. TEDESCOs Are you bksing your argument on

2 engineering judgment then for today?

3 ER. RICHARDSON: Basically, engineering

4 judgment and some analysis that has been done. And some

5 of these have been discussed in the past with the

6 staff.

7 MR. TEDESCOs I guess it would be helpful to
1

8 say where you have --

9 HR. NC GAUGHY: We are not through talking

; 10 about this issue.
i

11 MR. TEDESCOs That is not the end of it?

12 HR. NC GAUGHYs That is not the end of it.

13 MR. TEDESCOs No, on this particular one I an

i 14 talking about.

15 HR. NC GAUGHYa That is not the end of it.

16 MR. TEDESCOs Go ahead.
.

i 17 HR. RICHARDSON: John had several concerns

i 18 that he raised, and a lot of them were related. What we

19' tried to do is when we say " issues," you can see theri

20 are broken up into 1.1, and 1.2, et cetera. They all

21 kind of relate together. There are several more that

22 discuss phenomena.

23 NR. IEDESCOs Well, somewhere at whatever you

24 say is the end there should be some kind of a botton

25 line and the basis for yo.tr conclusion that it is all

|

ALDERSoN REPORTING COMPANY,INC,
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4

4

1 right or it is not all right, or some basis for your

2 conclusion. Go ahead.

3 (Slide.)
.

4 NR. RICHARDSON: The next thing that John
1

: 5 raised with regard to the local encroachments is that
!

6 they may increase the bubbic breakthrough height.
4

| 7 Again, as we have said, the only major encroachment at

|
,8 Grand Gulf is the TIP platform. And the liquid flow

i

I 9 past the platform upper surface will distort and spread
!
! 10 back over the encroachment.

11 The tests have showed that distorted fluid

12 surfaces strongly attenuate impact loads on structures

13 at higher elevations. Thus, the bubble breakthrough

14 should occur sooner than':would be expected if the flow
!

I 15 distortion were neglected. In addition, the presence of

16 catwalks above the pool will further break up the liquid

17 flow and decrease the bubble breakthrough height.

i
18 The existence of these catwalks has been,'

19 neglected to date in any analysis. So the bottom line'
;

i

20 is we see no effect on the breakthrough of the bubble.
j

!
'

21 NR. CANTRELLs Are you going to talk about the
.

<

i

22 grating later on as to whether it would -- ||

f 23 NR. RICHARDSON Yes. We will get to that,

24 Floyd, you will see.

25 NR. SCHWENCERa Let us try to articulate

i
:

|

ALDER $oN REPORTING COMPANY,INC,
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I
1 clearly, because the reporter is going to have q'

2 difficulty picking up these side conversations.

. '3 NR. RICHARDSON: The next thing is additional )

4 loads may be applied to submerged structures near the

5 local encroachments. . Again, there really are

6 substantial margins existing in submerged structure

7 loads. Those margins are discussed in the Appendix 6A

8 of the FSAR. So calculations presented there that show

9 that using some of the approved methodology versus what
1

10 we have used, there are margins of anywhere from two to

11 four times what you would get f rom shat we have designed
i
' 12 to and what you calculated to approved methodology.

13 That is in the FS AR .
'

14 So there is quite a bit of margin for any4

15 submerged structures near the local encroachments.
i

NR. FIE1DSa John, you say that you have16 *

|
17 plenty of margin. Have you done any calculations to see

18 what the increase in submerged structure loads are due.

19 to encroachments?;

i
'

20 NR. RICHARDSONa No.

21 NR. FIELDS: I am not sure how you -- Thank

22 you.

23 NR. RICHARDSON: Bssically, we do not really

24 feel that there would be a substantial increase in any |1

j
25 submerged structure loads. And the margins that exist

I

ALDERSON REPORTING COMPANY,INC,
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1 are represented in Appendix A.

2 It is like, you know, according to the

3 methodology approved you end up with something like 1180

4 pounds, and we are designed like in some cases to 4400

5 pounds. So there is considerable margin there. We do
*

6 not see any way, or any need to really calculate, but we

7 feel that any change would be really insignificant,

8 particularly in light of the amount of margin that is in,

9 there.

10 HR. KUDRICK: What type of structures are down

11 th ere?

12 MR. RICHARDSON: I'm sorry?

13 MR. KUDRICKa What type of structures are down

14 there around the TIP station?

15 ER. RICHARDSON: Across from the TIP station

16 you have got some piping on like the suctions, the RHR.

17 You have got some return lines of RHB. They are not

18 directly across. They are horizontally some number of

| 19 feet away.

20 (Slide.)

21 The piping impact loads may increase due to-

22 higher pool swell velocity. As we discussed in response

23 to issue 1.1, a substantial increase in velocity are

24 really not credible. The breakup of the pool swell as

25 liquid redistributes above the encroachment and will
,

!

!
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i

1 mitigste any impset loads.,

2 Again, there are substantial margins in Grand

3 Gulf, particularly in the area of impact loads. Fo r

; 4 instance, we had committed in design to a pool swell

5 velocity of 60 feet per second, and now I think the

6 staff recognizes or accepts 50 feet per second. So

e

7 ~ there is considerable margin.

8 (Slide.)
/

9 As far as impact loads on the HCU floor, John

1

10 was concerned that if you have this phenomena, you may

11 increase the impact loads on the HCU floor if the bubble

12 breakthrough is higher.4

13 As we have discussed in response to Issue 1.2,

14 substantial increases in the bubble breakthrough height'

|

i 15 really are not credible. The HCU floor is 12 feet

16 above, and an average of 8 feet from the TIP station. I

17 think in the figures John had on STRIDE -- I think it

18 was STRIDE -- the TIP station is a lot closer under the

19 HCU floor than in Grand Gulf. In the case of Grand Gulf

20 there is really nothing above it except grating at that<

21 elevation.

22 Again, the catwalks have been neglected in the

23 analysis, and they will break up the pool swell, as we

24 discussed earliers and any application of impact loads
,
,

25 to the HCU floor is really insppropriate in this case.

;
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1 (Slide.)

2 MR. MC GAUGHY: Back when we were talking

3 about submerged structures, our submerged structures are

4 designed to the absolute bubble pressure, not to the

5 GESSAR methodology. So the numbers we use are quite a

6 bit higher than, as John said, by a factor, a large

7 factor of 4, compared to what is approved in the GESSAR'

8 methodology. So if it is increases 20 percent, or 50,

9 percent, or 100 percent, it is still nowhere near what

10 we are designed to.

11 HR. RICHARDSON: The one in this same category

12 of issues is that local encroachments on the steam

13 tunnel may cause the pool swell and froth to move

14 ' horizontally and apply lateral loads to the gratings.

15 Basically, the concern that John had there is that as

16 the froth comes up and then is forced to turn around the

17 HCU floor, it may apply some lateral load to the grating

18 around the floor.
i

19 Basically, the air may divert horizontally,

20 but the water really is going to stagnate. There ar'e

21 beams down there which will help break up that lateral

22 flow; and due to the geometry, the horizontal flo'ws from

23 redistribution around the floor will be opposed by
,

24 horizontal flows from other adjacent areas. So ther

25 tend to oppse one another and cancel out. They cancel

.
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1 most of the horizontal momentum.

2 Some siaplified analysis has been done to show

3 that the residual lateral force on the grating support

4 structure is much less than the deadweight of the beam

5 and is well within the design capability.

6 MR. CANTRELLs You have taken credit now for

7 the grating breaking up the swell and release of the air

8 bubble. Are the gratings restrained to the point that

9 they will not rise up and become a missile on the HCU

10 floor? ,

11 HR. RICHARDSONs If you are talking about the

12 gratings below? Yes.

13 NR. CANTRELLs The gratings above the pool.

14 HR. RICHARDSON: Right'. They are.

15 HR. CANTRELL: So that when the swell comes

16 up, they will not aove?

17 MR. RICHARDSON: Yes.

18 MR. SCHWENCER .Do these simplified analyses

19 assume no water mass horizontal flow? Air only?

20 MB. RICHARDSON: They assume no water mass.

21 HR. TOWNSEND: No.

22 MR. HOBBS: There is water mass included in

23 that, John.

24 HR. RICHARDSON: Okay. I sa sorry. There is

25 water mass.
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|

I

1 NR. SCHWENCERs I as just going to your first |

2 bullet under the response. You need clarify that,

3 that's all.

4 ER. RICHARDSON: What we are saying is really

i
5 that there will be very little water and it is mostly

6 just air. Most of the water is just going to stagnate.;

7 It is low velocities of the air and therefore it is not
;

;

8 going to drag such water. But I was wrong. There is ;

I 9 some water assumed in the calculation.

-10 HR. SCHVENCER: Thank you.
,

! 11 NR. TEDEScoa What are some of these local
2

12 encroachments? What are they?

! 13 HR. RICHARDSON The local encroachments?
!

'

i 14 NR. TEDESCOs Yes. Just give us a "for

15 instance."
;

I 16 HR. RICHARDSON: For instance, the TIP

17 station, it sticks out about, what, 5 feet, 6 feet --
i
'

18 no, 10 feet, 10 feet into the pool area. Normally, you ;

i

i 19 have a pool, you know, with radial dimensions of about |
20 20 feet or so, and the TIP station sticks out into that

;

I 21 pool. |

22 HR. TEDE?COs Is that the principal one? ),

23 HR. RICHARDSON That is it in the case of
i

} 24 Grand Gulf. There are others --

25 HR. TEDESCO It is the only one you are

l

i
j
;
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J

1 ' dealing with?

2 NR. RICHARDSON: That is right. That is what 2

(

3 I tried to say earlier. When John came down, he talked

4 about several, I think, in the case of the STRIDE design

5. that may be there, I think the personnel hatch and a few

6 others that may be there in the case of STRIDE. In the*

7 case of Grand Gulf, that does not -- those are not
+

8 present. The only thing we have is the TIP station,

i 9 which is really an encroachment.
i

i 10 HR. TEDESCOs And that is the point you are
j

| 11 making, then?

! 12 HR. RICHARDSON: That's right.

!

| 13 HR. BC GAUGHY: What is above the TIP
'

.i

'

14 station?
J

15 RR. RICHARDSON: Grating at the HCU, directly

16 above it.
.

; 17 Okay. The other concern that John raised was

18 that GE has stated that at least 1500 square feet of
|
; 19 opening should be maintained at each containment

20 elevation above the HCU floor. His concern here
:
'

21 basically is if you restrict the open area above the HCU
! %

; 22 floor, you may get additional pressure buildups that

23 have not been considered.
t

' 24 MR. SCHWENCERs Excuse me. So the issue does

I 25 not include the HCU floor.
1

i

,

4
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1 NR. RICHARDSON: That is right, it does not.

4 . 2 It just looks at the open area of the elevations above

3 it.
I

4 John?'

i

.
5 MR. HUNPHREYa- Just a point of clarification.

!

|
6 The GE requirements only specify the open area at the

l'
7 HCU floor and treat the entire rest of the containment

I 8 as a single node. I included this one just for

9 completeness.

10 ' There are many floors above the HCU floor.

11 And as long as they have something like 1500 square
!

12 feet, the air pressure drop will not be significant.

13 But there is no requirement that GE passes down to have i

4

14 any ainimum open area for any of those floors. It just
i

15 treats the rest of the containment as a single node.

to So it is worth checking in each design that

i 17 some floor has not been essentially covered, because if
i

18 so, the pressure drop across that floor could be

19 significant, and it could feed back into the vetwell
; '

I 20 pressure and into the dryvell.* *

i i
'

21 NR. RICHARDSON: In our case we have checked,

22 and all areas above the HCU floor ha've a larger open

i 23 area than the HCU floor. So the, issue really does not
!

24 exist on Orand Gulf.

25 (Slide.)'

i
e

i

!
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1 Then we get into the next issue, which had to

2 do with annular regions between the SRV lines and the.

3 drywell wall. There are penetrations -- Well,

4 penetration sleeves around th e sa f e ty relief valve

5 discharge lines may produce condensation oscillation
:

6 frequencies near the drywwell and containment vall

7 structural resonsnt f requencies.
1

8 GE testing has shown that the magnitude of the

9 pool vall loads from the condensation oscillation

! 10 proportional to the ratio vent area to pool areas and

,

that the flow area through the safety relief valve11

i

12 discharge line sleeve, the annular openings is

13 approximately 2.5 percent of the area of the top row of

14 the horizontal vents.

: 15 Theref ore , the loads from conden sation

to oscillation at the saf ety relief valve discharge line ,

17 sleeve opanings will be about 2.5 percent of the design'

18 loads f or condensatation oscillation chugging from the

19 upper row of vents.

20 Even if you approached -- even if condensation

21 oscillation f requencies approached structural
.

22 resonances -- which we do not necessarily believe that

23 is the cases that is something John has proposed -- but

24 if it did, the magnitude of the load generated will
2

25 still be within the existing design margins because they

i

!
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1 are really very insignificant compared to the design |
l

j _. 2 loads. |

3 NR. TEDESCO Are you dealing with a LOCA
i

~

i 4 here? You'are not talking about SRV operation, are

'
5 rou? A LOCA type event?

| 6 NR. RICHARDSONa Right.
;

7 NR. TEDESCO And another path for the steam
,

:

8 -to go through?

9 HR. RICHARDSONa Yes. The 20 safety relief
.

i

10 valve lines come down, web out, and then there is a;

11 schedule 80 14-inch pipe, a sleeve around tha t discharge
i
; 12 line to prevent sny -- if the safety relief valve line

13 broke during an actuation, you would be bypassing the

I 14- suppression pool. That sleeve ensures that if .it did
;

15 bresk, it is going to go into the suppression pool. So

16 they just go up and they are open to the drywell. So on

17 a LOCA you would have --
!

18 HR. TEDESCO All right.

) 19 MR. NC GAUGHYs What he is talking about is
i

| 20 af ter the LOCA, you have the chugging going on, it would

21 do that.

22 (Slide.)

23 NR. RICHARDSON: The next one was potential
;

24 condensation oscillation and chugging loads produceds

!

! 25 through annular trea between the sleeve, the discharge
:

I
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.

1 line and the sleeve, may apply additional loads to the

2 safety relief valve discharge line, which is unsupported

3 from the quencher to the inside of the dryvell wall,

4 resulting in potential line failure.

5 In the case of Grand Gulf, there are two

6 8-inch diameter pinned supports located between the

7 discharge line sleeve and the quencher transition piece'

8 on the discharge line.

9 The supports are designed for the most adverse

10 combination of esethquake, accident, relief valve
;

11 actuation loads including submerged structure loads and

12 building dynamic response loads. So we do not see that>

13 that is applicable in the -case of Grand Gulf. r

14 (Slide.)

i 15

1

16

I 17

> 18
'

i

19

I 20

21

22

23 .

24'

25

l

i

|
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1 The potential c.o. and chugging loads which

-2 may be at or near natural frequency of the penetration

3 sleeve produced through the annular area between the
.

4 discharge line and the sleeve may apply additional loads

5 to the sleera. Basically, as I said, the sleeve is a

6 14-inch schedule 80 pipe designed to worst credible

7 combination of loads. The sleeve itself is designed to

8 withstand greater than 1000 psi internal pressure, so

9 that is pretty significant.

10 The safety relief valve discharge loads, even

11 if at natural frequency of the sleeve, are insignificant

1 12 when. compared to other loads that have'been applied on

13 that sleeve that were used in the design of the sleeve.

*

14 (Slide.),

15 The next category of issues deal with the RHR

16 heat exchanger relief valve on the heat exchanger shell

17 itself. Basically the concern as expressed to us was

18 that the design of the STRIDE plant did not consider

19 vent-clearing, condensstion oscillation, and chugging

20 loads which might be produced by the actuation of the

21 ECCS, the RHR relief valves which discharge.below the

22 suppression pool level.

23 _Well, basically that relief valve is.only for

24 the use-in steam condensing mode of RHR, which really is

25 not an accident mode of the RHR system.- So the steam

-l
|

ALDERSON REPORTING COMPANY,INC.

400 VIRQtNIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

-- _ ._ _ _ .



- ~ - - .

'

!

J

29
4

1 condensing mode operates only during controlled
,

2 isolation events when the operator has time and wants to !

3 use it.

4 These relief valves are provided to comply

5 with ASHE code requirements for overpressure protection

6 only. Tha valves only actuate if the RHR pressure

7 control valve upstream fails.,

8 HR. McGAUGHYa Air code safety valves.

9 MR. RICHARDSON: Right, they are code safety

10 valves, and which is really highly improbable, but if

11 they fail -- if the upstream control valve fails causing

'

12 a high pressure condition in the heat exchanger shell,

13 they're designed ensure that the pressure is maintained

14 v'ithin.the shell limit. The RHR' bubble pressure would.

15 be much less than the SRV bubble pressure.

16 The release exhaust is substantially higher in
.

17 the pool than the SRY exhaust, providing much more

18 attenuation for the bubble loads. Basically the steam

19 condensation loads from the SRV are bounding, due to the

'

20 large attenuation of the bubble loads from the RHR

21 relief valve discharge.

i 22 And in addition, in that particular mode it

23 would be a relatively cool pool and has low mass flow

24 rates, and that precludes the potential for unstable

25 conditions. It's really insignificant when you consider

ALDERSoN REPORTING COMPANY,INC,
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1 it in relation to the other loads and it's really not an

2 accident mode of RHB, anyway.

3 ER. FIELDSs John, before we lasve this slide,

4 what is your maximum steam flow from these RHR relief

5 lines?

6 HR. RICHARDSON: I'm sorry?

7 ER. FIELDS: What is the maximum steam flow

8 from these RHR relief lines?

9 HR. RICHARDSON: It's about, I think-- correct

10 se if I as wrong, Paul-- i t's 300,000 pounds mass per

11 hour. Paul, do you remember?

12 ER. KOCHISa Paul Kochis, Bechtel.

13 That's correct, 310,000 pounds per hour.

14 HR. RICHARDSON: Versus, you know, the 800-

15 900,000 pounds to the SRV discharga.

16 HR. FIELDS And there are four of these

17 lines? Or two?

18 HR. RICHARDS0Ma There are two, one on A and

19 one on B heat exchanger.

20 HR. FIELDS: Is that slightly different from

21 the standard plant design? Doesn't the standard plant

22 design have four'of those?

! 23 HR. RICHARDSON: I'm really not sure, Hel.
|

| 24 I'd have to ask GE.

25 HR. IOWNSEND: I don't remember the number of

i
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I

i 1 heat exchangers there at that point. But the lines are

2 throttled more on the standard plant design, so the flow

3 is even a little lover.

4 MR. KOCHISa Paul Kochis,, Bechtel.

5 There are two heat exchangers for each RHR.

6 stream, but the one valve provides protection for two

7 heat exchangers.

~

8 NR. RICHARDSON: The valve is basically

9 downstream of the pressure controller on the pipe.

10 ER. FIELDSa Do you have any idea what the

11 maximum air volume could exist in this line?

12 HR. RICHARDSONa I don't know off the top of

13 sy head. I think it's less than the SRY discharge

14 line.

15 MR. KOCHIS: It's 41 cubic feet. The SRY

16 discharge lines are 55 to'57 cubic feet of air.

17 (Slide.)

18 HR. RICHARDSON: Acain within that same

19 category of issuas, the STRIDE design provides only nine

20 inches of submergence above the RHR relief valve

21 discharge lines at low suppression pool levels.

22 Grand Sulf's design maintains eight inches

23 above the relief valve discharge lines in all possible

24 conditions. However, really the bottom line is that RHR

| 25 will not operate in the steam condensing mode when the

i
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1 pool has been drawn down to that minimum level. So it

'
2 was really not designed for that condition anyway, to be

,

3 used in that condition when the pool level has been
.

4 drawn down after an accident. ,

5 (Slide.)

6 The next one was that as a result of this same

7 phenomena that the discharge from the PHR relief valves

8 may produce bubble discharge or other submerged

9 structure loads on equipment in the suppression pool.

10 The only essential equipment near the relief valve

11 discharge is the suction strainer, and the RHR suctions
i

12 strainers are designed to withstand earthquake, a second

13 SRY actuation, c.o., chugging, and structural response
.

14 loads.

15 Even if a strainer f ailed, you have redundant

18 trains available to fulfil the safety function. The

17 real bottom line is that an RHR is not really to be

18 operated, or is not intended to operate in a steam

19 condensing mode under accident conditions. The relief

'

20 valve discharge is by that suction for that RHR, which

21 You're not really using if you're in a steam condensing

22 mode, anyway. So it just really just doesn't apply.

23 HR. FIELDSa John, one question. You have'two

; 24 relief valves into the pool. Are they both over*

25 different strainers? )
|

I

l

l
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1 MR. RI"HARDSONs They're by the strainer of

2 that system, basically, or by that strainer of that

3 system, A to A, B to B.

4 HR. FIELDSs How many strainers do you have?

5 Two?

6 NR. RICHARDSON There is one penetration for

7 each system. As you know, the strainers are at 200

8 percent capacity, so they kind of tap out.

9 MR. FIELDSs There is no common mode failure

10 that would react in both of_them operating, both relief

11 lines?

12 HR. RICHARDSON No.

13 (Slide.)

14 The next one.vas that for repeated valve

15 a:tuations, the RHR relief valve discharge line vacuum

16 breaker sizing may not be adequate to prevent drawing

17 slugs of water back up the line, which could impact the

18 valve or be discharged back to the pool impacting

19 submerged structures.

20 Rapid sequential valve actuation is really-

21 highly unlikely. The actuation of a relief valve can-

22 only occur if the pressure controller upstream of the

23 heat exchanger fails, as discusse.d earlier. So you have

24- to have tha t f ailure.

25 And again, the RHR steam condensing mode is
4
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1 not for an accident conditions it's for an isolated

2 condition when the opera tor has some time to get into

3 this mode, because it does take time. It is a very

4 controlled evolution. It's really not designed for any

5 kind of accident condition.

6 The plant operators -- you'd have to assume

7 that the plant operators, while they're trying to get it

8 on and recognize this condition, then. decide not to

9 isolate it. So the nature of the transient would be

j' 10 such that the relief valve would lift and remain open
|
! 11 until the operator isolates the heat exchanger or the

12 vessel is depressurized to ten percent below the relief

13 valve set point.

14 And any way, the only essential equipment

15 effected is the RHR strainer for that particular RHR

16 system, which is really not required after this
,

17 pa rticular event anyway.

18 MR. KUDRICKa John, how will the operator know
i

19 that a relief valve had fired?'

20 -(Pause.)

21 NR. RICHARDSON: Well, off-the top of my

, 22 head --

23 MR. McGAUGHYs let me ask you another
'

;

24 question, John. When.and how often would you, and under i

25 what circumstances would you expect to be in the~ steam
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'
1 condensin; mode?

2 ER. RICHARDSON: Well, if you were in an

3 isolated condition from-the main condenser, you couldn't

4 get the main condenser back and you had maintained your

5 level and you were in a stable condition, and you wanted

6 to use the steam condensing mode to go ahead and

7 depressurize, as opposed to SRV's or something like

8 that. That's the only. time you would ever be in it.

9 And normally --

10 NR. McGAUGHY4 Is that a normal shutdown, or

:

11 accident conditions? .

12 NR. RICHARDSON: Nore or less like a transient
,

13 isolation event. That is what it's really designed for,

14 ' an alternate mode of depressurization if you don't have

15 the main condensers, if you don't want to take your

16 SRV's.

17 Basically, Jack, off the top-of my head I

18 don't remember the instrumentation around that.

19 NR. KUDRICKs I could see where, you know, a

20 secondary instrumentation like pool temperatures would

- 21 give you an indication.of the relief. But I was

22 wondering if you had any direct indications that it vas

23 ' fi ring.
.

24 NR. RICHARDSONs I'd have to check, I'd have

25 to. check. I think there is pressure downstream,

ALDERSoN REPORTING CC J4Y, INC,
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1 pressure indication downstream. Do you remember the

2 instrumentation, Paul?

3 HR. KOCHISa Paul Kochis, Bechtel.

4 There is no direct indication of that relief

5 valve firing. The only indication you have is systen

6 pressure and instrumentation on the RHR system itself.

7 HR. KUDRICKa I'm sorry? I didn 't hear that.

8 HR. KOCHIS There is no instrumentation on

9 the valve or in the tailpiece of the valve'that would

10 give you an indication the valve was open. The only

11 indication you would have is high pressure in the RHR

12 system.

13 HR. RICHARDSON: Right.

14 MR.-KCCHIS: The pressure controller would

15 control the pressure at 400 pounds, 450 psi. The

16 pressure control would go fully open and the pressure

17 would go up until you lift the relief valve, which is

18 around 550 pounds.

19 MR. KUDRICKs Can you have indication of that

20 pressure?

21 HR. K0CHIS: They have an indication.

22 MR. RICHARDSON Basically you'd see it on the

23 controller itself. As the guy was trying to control it

24 with -- I don't know whether that's a Bailey controller

25 or not, but anyway it's just one of these controllers

1

.|
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1 where you set the pressure, and if your signal is not

2 going to match and your pressure is not going to control

3 where you have set it, you're going to get an error

4 signal, and you are going to get an indication on the

5 controller itself that you 're not controlling pressure

6 and the thing is wide open. Yet the valve has gone j

7 wide-open.

8 53. CANTRELLa You do have an annunciator on

9 the high pressure in the RHR system?

10 HR. RICHARDSON I don't remember, Floyd. I'm

11 not sure. I'd have to check that.

12 Paul, do you remember?

13 HR. KOCHISa No, I don 't know th at, John.

14 HR. SCHWENCER: You're basically assuming th'ta

15 your controller is either going to fail full on or not

16 fail at all? Is that a realistic assumption, that there

17 are no other failure modes of that pressure regulator?

18 HR. RICHARDSON: That it does not fail, or it

19 fails wide open?

20 HR. SCHWENCER: That there is only one failure

21 mode, wide open?
|

22 HR. RICHARDSON: In this particular case,

23 that 's right. Tha t's what you postulate.

| .

HR. SCHWENCER: I'm asking, do you judge that
.

I 24

25 to be realistic, that that is the only failure mode for
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1 that pressure regulator, that it couldn't sporadically

2 open?

3 HR. RICHARDSON: I'm not rare I understand

4 your question, A1.

5 NR. SCHWENCER: I think it's clears Does the

6 pressure regulator fail so that it does not regulate

7 pressure at all and allows pressure to go up

8 uncontrolled only one way? It just simply fails and

9 does not regulate, period?

10 HR. RICHARDSON: That's correct.

11 MR. KUDRICK: John, that's the bounding.

12 Th at 's the worst situation.

13 NR. RICHARDSONs That's the worst, yes. I

14 sean, if it controls anywhere els'e --

15 HR. SCHWENCER: I'm not certain that it's

16 bounding if you're talking about trying to get a

17 chugging situation. Is that pressure regulator just

18 simply going to fail open and that is it? Or is there

19 any possibility that it will recover itself and regulate
'

20 it again so that you don't continue to put steam out?'

21 HR. RICHARDSON: A1, if it f ailed at a less

22 severe position, you'd have had less steam flow because

23 you'd have less-flow through that pressure controller.

24 So the bounding condition, as Jack mentioned, is the

25 fact that it failed wide open and all you have is the
'

.
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1 relief valve to relieve that flow.

2 MR. McGAUGHY: I think an important point is

3 that, number one, it's not used after an accident.

4 Number two, it's probably not ever used at all in this

5 particular mode of operation.

6 MR. RIGHARDSONs This is a real evolution.

7 The heat exchanger is on when we fail, the gas-gas

8 slowly bleeds into pressure. He has to monitor his

9 conductivity. It takes a while for the operator to get

to into this mode. They don't use it because it takes some

11 time, and it's a real controlled evolution. He has to

12 go through it, you know, step by step in the procedures

13 or he'll never get it on line in the first place.

14 The RHR relief valves must correctly function

15 following uppet pool dump, which may increase the

16 suppression pool level as much as five feet, creating

17 higher back pressures on the relief valve. What John is

18 saying here is, you had an accident condition, which

19 really this mode isn 't used for anyway, you've had the

20 upper pool dump. Now you have a higher level, so you

21 might have a higher back pressure, okay. |

22 Well, it's really not in an applicable mode to
l

23 consider, but even if you did the Grand Gulf design of

24 the RHR heat exchanger relief valve is sufficient for

25 the increased back pressure produced by that dump
;

I
l
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1 anyway.

i
2- (Slide.)

3 Another concern reisted to this is that

4' suppression pool temperature stratification would be

5 significantly aggravated if the RHR heat exchanger

6 relief valve discharged to the upper levels of the

7 suppression pool following a design basis accident.

8 Again, the steam condensing mode is not used under

|
9 accident conditions. Therefore, the relief valves will

to not discharge steam to the suppression pool under

1 11 accident conditions. So it is really not a concern.

12 (Slide.)

13 The next set of concerns -- I might mention

4 14 here, I failed-to mention earlier, I think, that in

15 John's meeting with us he basically went through a

|
16 morning session of about ten major concerns. Each of

17 them had subcategories of potential concerns.

18 The first ten you see here are those. The

19 ones after that are, as he categorized them,-;

20 miscellaneous concerns that were not as significant. So

'

21 we are on number.four of.his major ten concerns.

| 22 The fourth one is that an increase of ten

i 23 degrees in bulk suppression pool temperature may occur
,

24 if the post-10CA-drywell pool'is assumed to be isolated

25 at 135 degrees from the suppression pool. Basically

.
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i

1 what he is saying there is the analysis assumes that

2 eventually you fill the drywell volume and then you

3 continue circulating the water back to the suppression

4 pool, so that it is mixing.

5 John is saying that if the operator throttles

8 back you may have filled that volume of water, but now

7 you are not circulating with the rest of the suppression

8 pool, that you may get a substantially higher increase

9 in the pool temperature than was calculated. Well, the

10 bounding analysis, which takes no credit for the drywell

11 holdup of water, shows only a maximum pool temperature

12 increase of 6 degrees.

13 Modeling there's considerable modeling--

"

14 conservatism, such as assuming excess decay heat, taking

15 zero credit for structural heat sinks, and these things
;

i 16 more than offset the effects raised from isolation of
1
'

17 the post-LOCA drywell pool volume.

18 (Slide.)

19 Within that same category, he said that the

20 drywell pool may never be formed due to operator's

21 throttling ECCS operation back to maintain level below,

22 below level 8 as required by the emergency procedure

23 guidelines. Basically what he's saying is, if the

24 operator catches hiaself, he gets in a stable condition,

25 and instasi of latting the water come out the break,
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1 then he throttles back to maintain level, like he can do

2 within the guidelines, then you won 't get the volume at

3 all.

4 So, well, if that's the case, it kind of

5 contradicts the =oncern in the first place, since that

6 vater volume is now in the suppression pool to be used

7 for heat capacity.

! 8 (Slide.I ~

9 The next one is that heat transfer through the

10 RHR heat exchangers will be less than expected due to

11 the suction from the lower part of the suppression pool,

12 which may be 7.5 degrees coolrr than the bulk pool
j

13 temperature used in the analysis. The response is that

1 14 the heat exchangers are sized with margin to allow for

15 the thermal stratification. The analysis is extremely

16 conservative. Assumptions include maximum pool and

17 service water temperatures, minimum RHR flow rates,
,

'

18 conservative heat exchanger heat transfer coefficients,

19 conservative decay heat curves, and they tnke no' credit

'

20 for heat conduction out of tne containment.

21 So when you throw all those' things together

22 any effect like that will really be negligible.
!

23 MR. FIELDS: Excuse me,. John. If your cooling
4

24 -water is cooler, wo uldn ' t that increase your ability to

25 remove heat?4

ALDERSoN REPORTING COMPANY,INC,

400 VIRGIN!A AVE., S.W. WASHINGTON, D.C. 2t ;24 (202) 564 2345

I
t

L _ __ - __ ___ , _ _ - _ _ _ . , _ . _ , , , _ . , . . , . _ . , . _ _ _ _ _ _ . . , . _ ,



_ _ _.

43 '

|
|

l

1 HR. RICHARDSON: Your delta T across the heat
,

!

2 exchanger, if your pool is cooler, the delta T between

3 that' water and your service water would be less, so your

4 overall haat transfer would be less.

5 HR. FIELDS: I understand.

6 NR. RICHARDSON: I think that is what John's;

! 7 concern was.

8 (Slide.)

9 The next concern is that the containment air

10- space temperature and pressure may be higher due to

i
11 suppression pool surface temperature being higher than

,

12 the bulk pool temperature. The standard analyses do

13 ignore the thermal stratification in the containment air

14 space, as well as the suppression pool.. But if thermal

15 stratification of the suppression pool occurs, then the

16 wetwell air space may be heated above the average
.

17 containment temperature, but a realistic model of heat

18 and mass transfer between the pool and the air space

; 19 shows that the air space is actually 50 to 60 degrees

20 cooler than the pool when the pool temperature reaches

21 its peak value.

22 So that if you had a hotter surface

|23 temperature you may have a higher temperature in the

! 24 wetwell region-of. ten degrees or so, I think is what

25 John is basically saying, but in reality when you.take a

,
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1 realistic model the analyses have shown that really the

2 containment air space follows the pool 50 to 60 degrees

3 anyway,.so that 10 degrees is really negligible.

4 In addition , there a re numerous modeling

5 conservatisms, such as overstating the total energy

6 input to the containment, ignoring the structural heat

7 sinks, and assuming lower heat exchanger capability than
i

8 actually exists.

9 (Slide.)

10 The next one was that a number of factors may

11' aggravate suppression pool thermal stratification.

12 Chugging through the first row of vents will not produce

13 mixing below the vent row; upper pool dumps further

14 submergence due'to upper pool dump of RHR heat exchanger ,

15 effluent discharge decreases mixing; and containment

16 spray operation eliminates the RHR heat exchanger

17 efluent discharga jet which contributes to mixing.

18 Basically, considerable. mixing really does
4

19 occur above the' vents which are distributed around the

20 entire drywell pariphery. The dischstges of the SRY

21 which are-near the basemat provide mixing and

22 substantial heating of the lower pool. Any overhanging

23 partially submerged structures, the SRV quenchers and

. 24 piping in the pool-promote mixing of the pool I
'

25 circulation from the RHR return flow.,

|

|

'
l
:
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1 Operation of the drywell purge compressor will

2 produce considerable mixing as it is bubbling the

3 noncondensibles through the vents. And the time during

4 which the containment spray is operated is really

5 minimized. As soon as he controls his pressure, if he

6 needs to, he returns it to suppression pool cooling

7 mode.

8 NR. CANTRELL: You're talking about a drywell

9 purged cospressor will produce considerable mixing.

10 What volume are we talking about?

11 HR. RICHARDSONa You're talking about pushing

12 the noncondensibles or the hydrogen from the drywell

13 volume through the vents, bubbling it.through the

14 suppression pool back into the containment.

15 NR. CANTRELLs This is not a mechanical

16 operation of a pump?

17 HR. RICHARDSON: It's compressors, two

18 compressors.

19 HR. CANTRELL How much flow are we talking

20 about?

21 HR. RICHARDSONa I think each one is rated at

22 1180 standard cubic feet, I think. Is that~right?

23 HR. KOCHISa Paul Kochis, Bechtel. Yes, it is

24 standard cubic feet per minute.

25 MR. RICHARDSONs Standard cubic feet per

! ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE S.W., WASHINGTON, D.C. 20024 (202) 554-2345
;

-- .- . _ . _ _ - ,



46

.

1 minute, at 10 pound, nominally at 10 pounds.

2 HR. HOBBSa And there are two of them.

3 MR. RICHARDSON Yes.

4 (Slide.)>

5 The next concern was that if service water :

8 temperatures higher than expected, 90 degrees such as

7 Kuosheng, I guess there was some event at Kuosheng where

8 the service water temperature was very high and you had

9 to continue running RHR. They must have had -- I'm not

10 exactly sure of the event, but it's my understanding

11 they must have had some SRY's leaking or something.

12 Their pool was relatively hot. They had a very hot

13 day. The service water temperature was high, and

14 - therefore their RHR heat exchangers had to continue

15 operation to maintain the pool within the tech spec

18 limits for a considerable amount of time. I think that
.

17 is the event.

18 Bysically, that is a plant availability
' 19 concern. You have to maintain your pool temperatures

20 within tech spac limits. If you don't, it's quite

21 specific what you do. You have your normal limit of 95

22 for testing conditions of SRV's. It's 105 and 110 to

23 . scrams and 120 to depressurize. So it's really an

24 availability concern, not a safety concern.

25 And anyway, the-maximum service water

i
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1 temperature is based on a very conservative analysis of

2- site meteorology and heat transfer from ultimate heat

3 sink and should not be reached during the life of the

4 plant anyway.

5 (Slide.)'

8 NR. CANTRELLs You do take credit for the

7 latent heat of the building in determining whether to

- 8 insulate the standby liquid control system, which means

9 -that you expect that building to be in the neighborhood

10 of 80.to 90 degrees all the time. And you're saying it

i 11 is not--

12 ER. RICHARDSON: You have coolers in there to

13 maintain it anyway.
;

"

14 MR. CANTRELL You use the service water

15 system to cool. with.

16 HR. RICHARDSON: To cool the pool, yes.
.

17 NR. CANTRELLs To cool.the pool. And I am

18 just wondering --

19 HR. RICHARDSONa The air volume is cooled by
j

20 coolers, okay. -

! 21 HR. CANTRELLs It still goes back.to the

22 service-water systems right?j

23 HR. RICHARDSON Eventually, except in this
.

24 case for the coolers'it's a different service water
25 system.

r

!

!
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! 1 MR. CANTRELL: I just wondered how sure you l
'

,

2 are you are not going to have the service water

i 3 temperature go up that high. I can see that in

4 Hississippi it's going to be dann hot in the summertime,

5 and with this heat generated in the building that --

6 NR. RICHARDSONa Like I said, the analysis is

7 done to show the maximum service water temperature, and
1

8 the wcrst case meteorology and everything predicts there

9 is adequate margin.

to HR. CANTRELL You are saying you won't get up

11 to 907

12 HR. RICHARDSONs 90 in where?

13 NR. CANTRELLs The service water won't get up

14 .to 90 degrees?

15 HR. BICHARDSON: I don't remember what the-

16 peak temperature is for the 30-day' accident conditions,

17 but I think this is really talking non-accident anyway.

18 So:it would not really get up to 90.

I 19 HR. SCHWENCERa So your perception is that the

20 concern was a non-accident concern?
.

21 MR. RICHARDS0Ma That is right. It was kind

22 of an availability concern that, you know, if there

23 wasn't enough capacity in the RHR, if you ever got into

24 - the condition thtt -- Kuosheng was sitting there, I

25- guess, running their heat exchangers for a long period
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1 of time to maintain their pool temperature within

2 operating limits.

3 (Slide.)

4 The next concern is that Mark III analyses do

5 not consider plant specific interactions of RHR

6 suppression pool suction and discharge. At Crand Gulf

7 the suppression pool suction discharge is separated by

8 60 feet. The discharge nozzle directs flow away froa

9 the suction, in addition to that. Therefore there's

10 really no interaction to be considered.

11 (Slide.)

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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1 The next one is that the FSAR analysis assumes

'2 constant heat transfer rate from the suppression pool

3 even with operation of the containment sprays. When you

4 have pressure reduction due to the spray -- when'

5 pressure reduction due to the spray is achieved, the

6 system is returned to the suppression pool cooling mode

7 per operating procedures. So really the time you have

8 it in the spray mode is minimized. He is controlling ~

:
9 pressure. Once he has done that, he returns to the

10 suppression pool cooling mode.

11 In addition, there is considerable margin ini

12 the RHR heat exchanger design. It is sized to limit
4

13 pool temperature well below the design basis temperature
'

14 while using the maximum service water temperature. It

15 is size based on minimus RHR flow rates and conservative

16 fouling factors. So it is really not an issue.

17 RR. KUDRICK: John, what is the difference in

18 cooling capability in. spray mode and normal cooling

.
19 mode?

!

20 HR. RICHARDSON: I think John quoted a number

21 somewhere along the lines of 85 percent less, somewhere

22 around that, the decay factor.

23 MR. KUDRICKs That is the bounding _ number?

24 HR. RICHARDSO,Na 15 percent less, I misstated'

1 25 thats I'm sorry;-85 percent of the total.

1
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4

1 MR. SCHWENCERa John, what is the basic

2 concern?

3 NR. RICHARDSONs The basic concern is --

4 ER. SCHWENCER: The concern about negative
,

5 pressure on the containment?
.

6 HR. RICHARDS0Ws The basic concern is that the

7 analysis --

S HR. SCHWENCER: I could not understand it froa

9 the issues.>

4 ,

10 ER. RICHARDSON: The analysis -- When you

| 11 calculate the pool peak temperature in the analysis,
i

'
12 that that assumes a certain flow of RHR which is the

13 flow that you would noraally get if you were in the pool

14 cooling aode. If you had a high pressure in the
, ,

15 containment and the.containaent spray was diverted, then

16 because of the increased head you actually get a little

17 bit less flow than the pool cooling aode.;

18 So during that ' period of time the decay factor.
1

| 19 is-less and you may.have 15 percent less heat transfer

*

20 for the pool cooling. But of course when it transfers

21 you are concerne$ about redu:ing pressure.. So once

22 pressure is reduced, he returns it back to the pool.
i

23 (Slide.)'

| 24 The next concern had to do with the drywell

25 bypass leakage. Basically the concern was that the SBA
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1 had been stated as the worst evont considering drywell )

2 bypass leakage, and he felt that in reality the IBA

3 possibly produced significant drywell leakage prior to

4 initiation of containment spray which may result in

5 higher containment pressures than analyzed.

6 Basically-the break size, from the work that

7 GE has done, has little effect on the drywell
,

8 containment differential pressure. The GESSAR

9 sensitivity studies show that for a wide range of breaks

10 it is relatively insensitive to the break nize. It

11 basically is due to clearing of the horizontal vents.

12 The containment spray will initiate after 13

13 minutes. The SBA and IBA thus yield essen tially the

14 same leakage capability. The analysis is conservative.'

15 Credit is not taken for containment structural heat

16 transfer, which-is a substantial heat sink, and that
,

17 analysis results in a conservative A over root K. " hat

18 should be a root K.
!

19 HR. FIELDS: John, are you saying that small

! 20 break is the worst case? Or are you agreeing with John

I21 that the intermediate break is the worst case?

22 ER. RICHARDSONs Well, I think basically what

23 ve are saying is that there is very little difference

24 between the two. It is relatively insensitive to break

25 size in that range.of breaks. I think John's concern-
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'
1 was that with the IBA you may maintain that pressure a

2 little higher. Before the sprays come on, you may, ;

3 based on the bypass leakage criteria, you may have more !

4 energy transferrad into the containment prior to the

l
5 spray initiation. |

6 Really what we are saying is there is very

7 little-difference between the IBA and SBA in that break.

8 size ca tegory.

9 (Slide.)

10 The next one was Containment

11 overpressurization can result f rom a smaller than IBA

12 break with the current tech spec on bypass leakage. The
;

13 existing -- if you had a smaller than IBA break with the

14 ' existing bypass leakage, initially your containment

15 cooling system is adequate to control the containment

16 pressure and temperature during the initial increase.

17 And then the automatic containment spray
|

18 initiation occurs at nine pounds, irregardless of what

19 kind of break. Ihe operator has means at his disposal

20 to control the containment conditions. He will initiate

i 21 spray if temperature rises more rapidly than pressure
|

22 and depressurize the reactor if the containment

23 temperatures and pressures continue to rise.

24 If.for some reason the pressure could not be

25 controlled, the EPGs direct-him to depressurize prior to
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1 getting into a situation he cannot handle. So there is

2 adequate automatic and manual means to control

3 containment conditions.

4 (Slide.)

5 The next one was that the drywell leakage

6 raises the containment temperature and pressure,

7 resulting in increased use of containment spray. The

8 cyclica'l duty of the containment spray is undesirably

9 increased.

10 We do not see that as a real safety concern as

11 far as the use of containment spray. If the operator

12 did have to -- va do not believe he would have to cycle

13 back and forth from the analysis, but if he did, there

14 are procedures established for changing RHR modes. The

15 cycling between modes presents no adverse effect on

16 system performance anyway, if he did have that

17 condition.

18 (Slide.)

19 The next one is that the drywell leakage is

20 possible outside the suction of the hydrogen recombiner

21 suction and that leakage may exceed the capacity of the

22 drywell purge compressors and hydrogen pocketing can

23 exceed the four percent limit.

24 I might say there that 'I think that the

25 numbers that John was using for the purge compressors
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1 -

1 for the standard plant are per STRIDE and not Grand

2 Gulf, as you will see in the slide. The potential

3 bypass leakage is bounded by the existing design.

4 Wherever the hydrogen comes from through the drywell or

5 the pool, the recombiners 'are located at the operating
'

8 floor deck, which is at 208 elevation and the highest

7 hydrogen drywell containment release point is below

8 elevation 184'6". So it is always going to be below the

9 suction of the recombiners.

10 The recent dryvell leakage tests that we

11 performed at 3 pounds indicated =a leakage of 600

12 standard cubic feet per minute, and the drywell purge

13 compressor capacity is 2360 standard cubic feet per

14 minute. So it is not outside the bounds of the purge

15 compressors at Grand Gulf.

18 (Slide.)

17 The next concern was that the drywell

18 containment bypass leakage can result in high localized

19 temperature exceeding equipment environmental 1

|

20 qualification envelope. Basically if you took the |
,

21 effective area of the bypass leakage criteria and you
'

22 released the energy from that, you might get a local

23 effect around your equipment that may exceed the

24 environmental equipment qualification envelope. At

25 least that is what John's concern was.

!

4
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1 As was said, the local effects due to the

2 bypass leakage really are mitigated by the containment

3 volume because they are so large, and the leakage is

4 really widely dispersed. It is not one hole one square

5 foot. It is leakage throughout the entire drywell, and

I
6 that is demonstrated by initial high and low pressure )

7 tests.

8 There van not one big penetration leaking. It

9 was several penetrations. Periodic inspections and

10 tests identify any major sources of leakage over the

11 life of the plant. Extreme localized conditions are

12 Just not expected.

'13 .(Slide.)

14 John felt that the dryvell test pressure of 3
,

15 psig in the tech specs is not correctly specified, that
i

16 the upper pool dump is not considered, and throttling of
,

17 ECCS to maintain vessel level is not considered.

18 The test pressure at three pounds is based on
]

19 maximum pressure possible in drywell under normal
i
'*

20 conditions without-uncovering the vents. The recent

21 dryvell integrity leak rate test shows a rate of 600
1

22 cubic feet per minute at 3 pounds and a rate of 3200

|
' . Z3 _ cubic feet per minute at 30 pounds, which are

24 substantially below the allowables. So even if you had*

25 a little bit' higher pressure from an upper pool dump you
|
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1 would not expect very much leakage or increase in

2 leakage.

3 And during that event -- or such an event, the

4 pressurization is slight and it does not continue. It

5 stops as soon as the first row of vents relieves and

|6 maintains the constant pressure.

7 MR. KUDRICK: John, I do not understand the

8 concern on dryvell pressure relative to throttling the

9 ECCS. I do not get that connection.

to MR. RICHARDSON: Basically I think what John

11 is saying is that in the cace of a small break in the

12 long term, or something like that, if the operator

13 throttles back the ECCS and does not get the water

14 dumping out of a break or so that it goes into the

15 drywell volume, you have a higher pool level, so

18 therefore you may create a higher back-pressure in the

17 dryvell that you are having this leakage go through.

18 MR. KUDRICK: Oh, oh. I see. Okay.

19 (Slide.)

20 MR. RICHARDSONs The next issue is: After an

21 upper pool dump, the purge compressor head may not be

22 sufficient to depress the weir annulus enough to clear
,

|

| 23 the upper vents. In such a case the hydrogen mixing

.

24 would not be-achieved.
!

l 25 That may be a concern applicable to STRIDE, I
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1 am not sure, but in the case of Grand Gulf the

2 suppression pool level would only be two f eet above the

3 top of the horizontal vent when the compressor is

4 actuated. The purge compressors are operated at a

5 nominal discharge head of 10 psig and it is just not

6 applicabla to Grand Gulf.

7 (Slide.)

8 The next set' of issues or the next major issue

9 was that I guess there was a concern that there was

10 no -- in the emergency procedure guidelines, it had not

11 been incorporated to activate the hydrogen recombiners

12 if the vessel level drops to within one foot of the top

13 - of the active fuel.
.

~

14 Now it Grand Gulf that-is in our procedures.

15 We have added that for our hydrogen control progran
j
t 16 anyway, so it is not really a concern.

; 17 (Slide. )
i

18 The next one was thata GE had recommended

19 that an interlock be provided to require containment

{ 20 spray prior to starting the recombiners because of heat
4-

21 input to the containment; and that there may be some
.

22 situation where the guy happens to have spray, therefore

23 he cannot use the recombiners if he had that interlock,
.

24 something along that line.

25 In our case there is no interlock. The |

|

|
.

|
; !
|
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1 recombiners are a manual system used like, even in Reg

2 Guide 1.7 criteria, seven or eight days later after the

3 accident.

4 ER. SCHWENCER: What is the concern? That the

5 recombiners would adi heat to the containment?

6 HR. RICHARDSON: Well, that is a later

7 concern. This one was that --

8 HR. SCHWENCER: Could you put the chart back

9 up, again, please? What was his basic concern about

10 interlocks are not there?

11 NR. RICHARDSONa It is if the interlock is

12 there, okay, and you got into an event where you needed

13 hydrogren control but you did not need sprays so the guy
.

14 did not want to use spray, or then you have the spray on

15 and you could not get his recombiners on to control

16 hydrogen.

17 HR. HUMPHREY: Let me clarify that. The GE

18 RHR systen has a permissive to turn on the recombiners.

19 The permissive is that the sprays are running. Okay, |

I
20 now it says for the AE to implement, so I do not know

' 21 whether you are taking that signal or not, but GE is
,

|
22 providing that signal to you and has since the earliest

'

23 day of the Mark III plant, that you are to turn on the

24 sprays before you turn on th e recombiners and the

25 mixers.
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1 ER. RICHARDSON: Well, we don't have the--

2 HR. SCHWENCER: I as trying to understand your
,

S

3 response. You don't require that to be done in your

4 plant?

5 HR. RICHARDSON We do not have the

6 interlock. That is right.

- 7 ER. SCHWENCER: And that is okay "because." I

8 do not hear the "because."
-

4

9 HR. RICHARDSON: It is okay because the

10 recombinets are --

11 HR. SCHWENCER: They do not add enough heat to

12 he of concern? What is the basic concern to begin

13 with?

14 ER. RICHARDSON: His concern was that you
!

; 15 don't-- that -- Well --

16 HR. SCHWENCER: Why did it have to be

17 interlocked in teras of the GE recommendation? Is there

18 someone f rom GE who can explain the recommendation and

19 why it is not applicable to Grand Gulf?

*

20 HR. HUMPHREY: The original ECA -- this is

21 John Humphrey speaking again -- was written--,

J

22 HR. SCHWENCER Excuse me. I would like to

I 23 hear the SE person that is present.

24 HR. TOWNSEND Yes. This is Hal Townsend,
~

25 General Electric. We have reviewed that-interlock and

!

i
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I concluded that it is unnecessary and are implementing a.

2 change on the GESSAR design.

3 BR. SLHWENCER: Do you recall why it was

4 recommended in the first place? Why you decided it was

5 unnecessary?

i6 HR. TOWNSENDs I believe it was a concern

7 about local hot spots above the recombiners in the

8 containment.

9 HR. SCHWENCER: Okay. So it is the

10 recombiners creating a local hot spot concern, and based

11 on later information or calculations or what -- do you

12 know what?,

13 BR. TOWNSEND: Based on later calculations, I

14 believe.

15 HR. RICHARDSON: That kind of ties into the

16 next part of the concern, which was that you may produce,

17 the hot spots that you are talking about.

18 HR. SCHWENCER I must say it is difficult in
4

19 some of these to try to understand what the basic
,

20 concern is and why it goes away, but I.am trying to keep

21 myself down and let you get through the process.

22 HR. RICH A RD S0M s .Well, the letter we gave you

'- 23 yesterday, as I said, explains I think John's concern

24 much more fully. I am just trying to briefly outline

25 what it is and if you do not understand it f rom tha t, we

4
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'

1 will let you ask the questions..
i

2 Anyway, he has a concern about the hot spots
i

3 that may result if you didn't have the sprays on.
,

4 Basically the thermal plume from the recombiners will be

5 well mixed with the upper containment atmosphere. If

6 you have ever seen these things, they are at 208 and

7 they. sit there on the ref ueling floor and you have got

8 the entira containment volume above that. There is

9 really nothing up there except the spray loops which are

10 all the way up at the top, some 60, 70, 80 feet above,
|

11 and there should be no localized effects anyway.
;

12 HR. SCHWENCER: So you are saying there is

13 no --

14 HR. RICHARDSON: It is kind of based on, as

15 Hal said, GE reevaluated that some time ago and found it

16 was not necessary anyway -- of no concern anyway --

17 about the localized.

- 18 HR. SCHWENCER: You are saying there is no

19 safety equipment in this rising plume of heat at Grand
j~

20 Gulf?
*

'
j

21 MR. RICHARDSONa .You have got just a big,
.

i

22 empty void up there basically.

. 23 - MR. FIELDSs. I have a question. Does GE put a.

I

24 specification on what can be over that recombiner nov

25 that it is removing that requirement for an interlock

i

,
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1 with the sprays?

2 HR. TOWNSEND: To my knowledge, no.

3 HR. FIELDS: Are you informing the ACES of the !
i

4 potential problems of putting things over this ;

5 recombinet?

8 MR. TOWNSEND: We do_not think there is a

7 problem with putting things over the recombiner.

8 NR. RICHARDSON I think you would have a hard

9 time putting anything above it anyway because you have

10 the polar crare above there and you do not have anything

11 to support off of.

12 ER. FIELDS: Is there a requirement that the

13 recombiners be at that level?

14 HR. TOWNSEND: I am not sure I know that right

15 now.

16 HR. RICHARDSON: I am not sure I know if there

17 is a requirement either.

18 HR. SCHWENCER: But in Grand Gulf specifically

19 I think what you are answering is that --

20 MR. RICHARDSON: It's no problem. I

i

21 NE. SCHWENCER: in Grand Gulf your spatial--

22 location of safety-related items important to safety are
1

!

23 such that they are not in the envelope of the heat plume j

24 that might be involved?

25 HR. RICHARDSON That is correct.

|
|t

1
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,

1 (Slide.)

2 The next issue was that f or the containment*

3 air monitoring system-- and he was speaking for a GE

4 systes-- for the hydrogen analyzers, they cannot

5 effectively measure hydrogen concentration above 60

6 percent volumetric steam concentration due to the
,

7 condensation of steam in the equipment. Grand Gulf does

8 not utilize the GE system. We have a Delphi.'

9 You analyze it as -- you measure thermal

'

10 conductivity of samples at an elevated tentarature of-

11 275 degrees. This exceeds the saturation temperature of

12 the environment around the analyzers and it precludes

13 measurement f ailure due to condensa tion. So it is not
.

14 'really applicable to Grand Gulf.

15 (Slide.).

16 NR. KUDRICKs John, does that include all the
;

17 lines that go to the analyzer?

18 NR. RICHARDSON: You mean as far as are they
.

19 heated?

20 NR. KUCRICKs Yes.

21 NR. RICHARDSON I think they are all;

22 heat-traced and are heated. Paul?

23 NR. K0CHISs There is heat tracing on all the

24 piping to the monitor. And in the monitor itself there
,

25 is.a heating block to maintain that to a 275 degree-4
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|1 temperature?.

2 (Slide.)

3 HR. RICHARDSON: The next issue was that the

4 surface temperature of the suppression pool will be

5 higher than the bulk pool temperature, which may produce

6 higher than expected containment temperatures and

7 pressures. That kind of ties into the earlier response

8 issue 4.4, which we discussed already, which was

9 basically, I guess the conclusion was that the analysis

10 GE did showed tha t in reality the air volume follows the

11 pool temperature about 50 to 60 degrees anyway. So we

12 have realAy already addressed this. We just added it

13 for completeness.
.

14 (Slide.)

15 The next concern was that the computer code

16 that GE used to calculate the environmental
,

17 qualification parameters considers heat transfer from

18 the supprassion pool surface to the containment

19 atmosphere and that may not be conservative. The bulk

*

20 suppression pool temperature was used in the analysis

21 instead of the suppression pool surfsce temperature

22 which of course he feels would be hotter.

23 Well, the environmental qualification limits

24 were defined using the bounding pressure / temperature

25 FSAR histories which conformed to NUREG-0588. I might
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1 add that our envelopes in that have been confirmed by

2 CSP in their independent analysis that they performed of

3 our accidents.

4 The computer code that is being referenced is

5 used only to assess margins inherent in the calculations

6 in the bounding analysis. That is one of the criteria

7 for the equipment qualification program. The margin in

8 the curves was performed using realistic heat and mass

9 transfer coefficients between the suppression pool and

to containment air space, which is certainly what you would

11 use if you were trying to' predict what the margins are.

12 The coefficients were obtained from heat

13 transfer techs. As I said, they are appropriate to

14 identif y what the margin is in the calculations. If

15 more consarvative coefficients were used, then the

16 results would fractionally decrease the margins

17 identified, but you kind of defeat the purpose of
;

18 finding what your margins are.

19 Use of the bulk suppression pool temperature

20 was at most a minimal effect on the overall margins

21 identified anyway.

22 HR. SCHWENCER Would the bottom line be that

23 had you used the surface temperature you would come out

24 with a margin ?

25 MR. RICHARDSON: If you used the surface

s
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1 temperature you come out with a margin?
3

2 ER. HAUGEY: His basic concern apparently was

3 that you would use the bulk temperature versus the

4 surface temperature. You have given all the arguments
j

5 about margins, but is the bottom line that had you used

6 the surface temperature you would have had no more

7 serious result than what you have done by the bulk plus

8 margin?

9 NR. RICHARDSON: By the envelope that we use

I to for environmental qualifications, that is right.

; 11 MR. SCHWENCERs Okay. Thank you.
j

12 (Slide.)

: 13 NR. RICHARDSON: In addition, he stated that
i .

14 the analysis assumes containment air spaces in thermal
;

15 equilibrium with the suppression pool. This is

16 non-conservative and short term, due to adiabatic

17 compression ef fects and finite time for heat and mass
,

18 transfer between the pool and containment volumes.

19 Well, the Mark III containment pressure is

20 limited by long-term pool heatup anyvsy, where the

21 thermal equilibrium is a very conservative estimate.

22 The evaluation of effect of non-equilibrium on

23 short-term pressures increases containment pressure only

24 by about .5 psi for intervals between 2 and 20 seconds.

25 So it is really not a concern.

-, ,

I
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1 (Slide.)

2 The next category of issues was that some tech

3 specs allow operation at parameter values that differ

4 from values used in assumptions for FSAR transient

5 analysisp and differences would result in transient

6 response different than the FSAR description. This is

7 not a new concern. It has been around ever since the

8 days of the tech specs.

9 The Grand Gulf analytical models are extremely

to conservative. We have not done anything that has not

11 been done in the past. Significant parameters are

12 predicted conservatively and all are well below the

13 actual design values. Typically pressure aargins of 30

'14 to 40 percent above peak predicted values are included.

15 Therefore, the nominal values present no safety

16 consequences.

17 (Slide.)

18 The next one was that initiation of

19 containment spray at the tech spec allowed pressure of

20 -2 psig may reduce containment pressure by an additional

21 2 psig, which would lead to buckling and failures in the

22 containment liner piste.

23 First of all, an accident that would require

24 initiation of containment spray would pressurize the

25 containment above zero pounds anway.
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1 And the operation of continuous purge prevents

2 plant from operating at containment pressure less than

3 approximately 2 inches of water anyway. So it really

4 doesn't apply.

5 But the containment analysis shows -- that we

6 have performed, which is in the FSAR -- shows the peak

7 negative pressure of approximately .7 psig due to the

8 reactor water cleanup pipe break in containment and the

9 spray initiation resulting from that.

10 Assuming the plant was operating at -2 pounds,

11 which we said you really could not get anyway, the total

12 negative pressure is still within the Grand Gulf design

13 of -3 pounds.

14 And then any inadvertent operation of

15 containment sprays at elevated temperature, low relative

16 humidity, which could produce significant containment

17 negative pressure transients are not credible.

18 ER. FIELDS: John, how often do you expect to

19 be below steospheric pressure in containment?

20 RR. RICHARDSON: Not very often. If you are*

21 below just as I said a very, very slight vacuum, two

22 inches of water, that you would expects nothing like

23 beyond that due to the containment purge system.

24 RR. FIELDS: What could get you down to -2

25 psig?
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4

1 BR. RICHARDSONs If you are bottled up and

2 isolated there are only two ways. Basically you take

3 the mass out of containment or you cool it down -- one

4 or the other. And I as not exactly sure mechanistically

5 how you would get there for this concern. But in any

6 event, even if you were there, the analysis that we have

7 shown in the FSAR is only another .7 and is well within

8 the 3-pound vacuun allowed at Grand Gulf.

9 (Slide.)

10 The next one was that if the containment is

11 maintained at -2 pounds, the top row of vents could

12 admit blowdown to the suppression pool during the SBA

13 without a LOCA signal being developed. I will clarify

14 that a little. The concern is if you had a 2-pound

i 15 vacuum in the containment, it would shift the pool

16 somewhat, so in the weir annulus you would be lower
,

17 prior to -- possibly lower prior to a small break

18 accident.

19 Therafore, it may only require an additional

20 pound as a result of the break in the drywell to start

21 clearing the vents which requires about 3 pounds, and

22 you could start getting the actual SBA standing there or

23 sitting there and you may not get the scram or LOCA

24 system signals at 1.5 and 1.82.

25 However, as we said, the containment will not
.

(
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i
4

1 be maintained at -2 pounds due to the operation of
1

2 continuous containment purge, so it is not applicable to
,

3 Grand Gulf, anyway. But even if the purge is isolated
}

4 and bottled up and romehow you got to -2 pounds
1 .

pressure, the operator would be alerted to
.

5 containment

6 this condition by a series of alarms, such as the high
1

7 dryvell temperature.
i
' 8 If you have a steam leak, there are

9 temperature elements all throughout the dryvell. .The

10 pool level would have shifted and depending on what your
i

! 11 conditions are initially how much of a vacuum you may

1

j 12 have gotten an alarm on the pool, but in any event you

, 13 would have shifted a couple of inches and you can detect
i

14 that in the rocorders even if he does not get the r

e,

i 15 alarm.
.
'

16 You have the high suppression pool temperature
' '

i

| 17 which would result from the steam bleeding through the
!

; 18 vents, drywell cooler leak detection. Basically at

19 Grand Gulf as you get steam, if you have any leaks, the
;

I
! 20 steam would be condensed by the dryvell coolers, and if
;

; 21 the system detects condensate flow back to the equipment

22 drain sump, that-would be an alarm indicating to hims

23 You have the drywell floor drain sump leak detection,-

24 and he would statt getting his pump down and fill-up
$

*

i 25 rate timers and slarms on a leak detection system for a
;

i

!

I

!
!
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1 drain system.

!
r 2 And anyway, the mass transfer of air from the
,

3 drywell containment would cause a high drywell pressure

4 scram due to increasing containment pressure and,
!.

5 therefore, drywell pressure within a couple of minutes.

I 6 Basically, as you start getting the steam and pushing

7 the non-condensables out, you are transferring the mass
!

8 because containment is going to start to pressurize and

9 it only requires you to get a slight repressurization ofj

to containment by about .75 pounds to go ahead and start

11 getting the scram signals, et cetera. So it really

j 12 would not be a problem anyway. Even if the operator can

| 13 catch it, it would not last long is what I am saying.
;

j 14 (Slide.)
-

15 The next one is that the current FSAR analysis

i 16 based on continuous injection of cool ECCS vster into

17 the drywell-through the broken pipe is based on the'

I

! 18 continuous injection to cool ECCS water into the dryvell
;

19 from the broken pipe following an accident. Right nov

!

20 he says that the guideline directs an operator to

21 throttle ECCS to maintain level at about level 8. Thus,

t 22 the break will release saturated steam which might

i 23 produce higher containment pressurization than
1

24 anticipatal. Tharefore, the drywell air will remain in

I 25 containment, resulting in higher containment drywell

1
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'1 pressures.

2- What he is saying there is that if you do not

3 get the water coming out of the break which condenses
. :

4 the steam starting to decrease the pressure which then j

5 tries to create a vacuum and then draws more water over !
i

6 the voir annulus and you get the rapid depressurization,

7 then the purge compressors come on and vacuum breakers,

8 which then returns the air mass. And he is saying that,

9 well, in this condition you may not get that.
1
2 10 However, the most severe calculated dryvell

11 pressure is 21.8 pounds and that is bounded by Grand

j 12 Gulf Herk III design of 30 pounds. So there is

j 13 obviously a lot of margin there and certainly nothing

14 that you certainly would not come close to approaching

15 30 pounds.
,

16 The DBA calculations of containment airspace

! 17 pressures, assuming no ECCS water spillover, yields the

18 same endpoint pressures as a small break accident, and
!

19 this concern is $1rected to the DBA.
,

|

20 What we are saying there is that
I

'
it is out at*

,

l

21 the end of the trans.y nt, much later, if you do not get |

22 that vacuum and you dra sitting there steaming.
1

23 However, even if you had that condition you just

|24 approach the SBA endpoints anyway. Drywell and

,

containment pressure and temperature is bounded by the25
4

}
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1 envelope of DBA and SBA responses, irrespective of DBA 1

!

2 ECCS water spillover.

3 (Slide.)
,

1
-

4
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1 The next concern is that continuous steaming

2 produced by throttling ECCS flow will cause increased

3 direct leakage from the drywall to the containment which

4 could result in increased containment pressures.

5 Basically, the containment spray will be>

6 adequate to control any pressure increases associated

7 with extended direct leakages from dry well to

8 containment.

9 (Slide.)

10 NR. RICHARDSONa The last of his major

11 concerns was that cold water from the suppression pool

12 spilling into the dry well and striking hot equipment

13 may cause thermal shock. The' suppression pool may

14 overflow, get thermal shock 'on the piping and piping-

15 around it, and the suppression pool may overflow due to

16 upper pool dump or a negative pressure between the dry

17 vell and containment during operation if you had an

18 inadvertent dump.

19 Basically what he is saying is, if you look at

20 all the tolerances and the highest levellsf pool in the

21 upper pool, if you are at the high levels, the tech spac

22 level, in the lower pool, when you consider all the

23 encroachments and basically all the engineering

24 tolerances and you stack all of them up, you may get

25 into a condition where with the upper pool dump you have

;
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1 water which dumps over the weir annulus and then tends

2 to create -- and that water is spilling over onto the

3 hot pipe, which may lead to overstressing of the pipe.

4 Well, evaluation of the upper pool dump for

5 Grand Gulf showed that a maximum overflow into the dry

6 well of only 1680 cubic feet, which is like a trickle of

7 vater over the weir annulus, and it is not water dumping

8 all the way back into the dry well; it is just a trickle

9 of water that would result, because the head driving

to this is very low in the suppression pool.

11 The assumptions used were that a maximum

12 suppression pool level of 111'10", which is the higher

13 water levels maximum upper pool level of 208'1", which

14 is basically 3 inches above the weir, if I am not-

15 mistaken; and the tech-spec dryvell negative pressure of
i

16 -0.1 psig in the dry well. 1680 cubic feet gives a

17 drywell accumulation of 6 inches of water which does not

18 contact piping containing reactor coolant.

19 As I said, the water overflow will be gradual

20 and therefore will not strike essential equipment. If

21 cold water would strike the hot reactor coolant pressure

22 boundary piping, remember the recirc piping is down

23 there, no evaluation would be required by the code or

24 ANSI rules for resu'ltant thermal stresses anyway. The

25 Stresses that would result are important for fatigue
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1 only, and this event is rare. Under worst case

2 conditions, several hundred cycles like this are

3 necessary to have significant fatigue usage anyway.

4 (Slide.)

5 The worst case would give a slight

6 distortion. If you had this and you had the worst case,

7 you might have a slight distortion of the weld joints

8 under the following conditionsa tha t the piping

9 insulation was removed; and that the worst tem pe ra ture

10 differential was 450 degrees from the outside and inside

11 are recire piping. .

12 1 sight add that this is normally on a

13 transient, and the FSAF. was analyzed anyway for startup

14 of the outer loop of a recire, and I think that is a 400

15 degree delta T anyway that is analyzed in the FSAR. It

16 is not exsetly the same set of conditions, but it is

17 basically or near the same delta T that would result.

18 And then if you ever had that condition,

19 obviously the insulation would be removed at the next

20 outage and the veld joints would be visually examined.

21 HR. FIELDS 4 John, is there any essential

22 equipment that could be hit by this overflow?

23 MR. RICHARDSON: The only thing we are really

24 talking about there is the hot piping. You do have the

25 recite pumps and that down there, but you are talking

,
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1 about accident type safety related equipment.

2 ER. FIELDSa The water could hit the recirc

3 pumps, is what you are saying.

4 HR. RICHARDSON: He is talking about like

5 you've got the recire piping down there and the water
,

6 spills over and dumps on this hot piping, but really in

7 this condition it is more of a gradual filling, or if
i

8 you have too much water, the water level.nay raise to4

9 the point where it covers the recire piping and then you

) 10 get the condition.
1

11 But in this case that would not occur because
1

: 12 there is very little waters and second, the amount of

13 water that comes over is basically a trickle in the case

j 14 of Grand Gulf. Even if it did occur, as I was saying,*

i

15 it is only a real consideration and the f atigue usage

16 would be very ismall, but you need, wha t did I say, like
,

17 100 cycles or something like that before you get a
1

!, 18 significant fatigue usage cycle.

! 19 MR. HOUSTON: John, bef ore you go on, why

20 don't we take about a ten or fifteen-minute break at
i

; 21 this point, split it between the majors and the minors?

i 22 (Whereupon, a brief recess was taken.)

! 23 ( Slid e. )
|

24 MR. SCHWENCERs Okay, can we come to order,'

1 25 and we will start up again.
I
r

!

|
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r

1 ER. RICHARDSON: Okay. The next group of

2 items to be gone through as John presented them to us;

3 that day was that we basically covered his major-

4 concerns, and the next ones were things that he felt
1

5 possibly should be looked into but probably were not of

6 signficant impact. I think he characterized them that;

4

7 way. .

8 The first one is the operational control of

9 the dryvell to containment dif ferential pressures that,

;

10 Mark III load definitions are based on levels being the

11 same level in the suppression pool and dry well weir
,
>

12 annulus, and Grand Gulf tech specs permit elevation;

13 differences which may affect load definition for vent

i 14 clearing. Basiemlly, there are two ways to go depending'

15 on the vacuum in the containment or the dry well.

16 In one case, if the water level in the voir
!

17 annulus is lower than the suppression pool, horizontal

18 vents will clear sooner resulting in lower drywellj

19 pressures. The resultant increased level in the safety
4

4 20 relief valve discharge line vill have less than a .1 psi

21 ef fect on pool boundary pressures and small effect on
i

22 safety relief valve discharge line internal pressures.

23 If the water was t.he other way, in the weir

! 24 annulus if it was higher than the suppression pool, the

25 vents will take longer to clear with significant margin
,

,

1
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1 between design and predicted peak dryvell temperatures

]
2 exist as are shown, and in order to accommodate the

3 pressure increase due to longer vent clearing time.

4 Additionally, peak pool swell velocity is i

|5 rela tively insensitive to driving pressure. So, either
t

6 vay, . it has little ef fect.

I -7 (Slide.)
!

{ .8 The next one had to do with suppression pool

i

j 9 makeup LOCA seal in. That upper pool dump was
i

i 10 automatically initiated 30 minutes after the LOCA and
i

i 11 removal of a start signal on the solid state plants
1

} 12 prevents upper pool dump. He wasn't sure how that
!

13 affected Grand Gulf,'which is a relay plant. It really

14 doesn't. It is non-applicable to Grand- Gulf. Once

} 15 timer is initiated, only operator intervention can
-

,

16 prevent the upper pool dump.
.

j 17 (Sli$e.)
!

i 18 The next one vass Simultaneous containment
!

| 19 spray trains A and B can produce negative pressure
!

; 20 transients in the containment and aggravate temperature
i

21 stratifien tion in the suppression pool.

j 22 As we said earlier, the FSAR currently has an

3
23 evaluation of simultaneous actuation of both trains on

i 24 reactor water cleanup break, and the break is assumed in
i

25 order to minimize the initial containment air mass. The
i

1

|
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1 analysis shows a low pressure of minus 0.7 psig, and a ;

2 design negative pressure of the containment is minus 3
.

3 psig.

4 So simultaneous train initiation presents no

5 unanalyzed challenge to Grand Gulf containment. -

6 (Slide.)

7 The next one was that RHR backflow through the

I 8 containment spray, that basically if you were switching

9 modes betvaen injection in the vessel into containment

to spray and if you had a failure of the check valve in the

11 1 PSI lines to the reactor pressure vessel, it could

12 result in direct leakage to the containment atmosphere

13 producing unanticipated increases in containment spray.

14 Basically, the probability of this occurrence .

,

-5'

15 is on the order of 10 , the postulated sequence of

16 events outside the accepted design requirements for
i

17 nuclear power plants. For both automatic and manual

18 realignment of the system, the failures and or operator

] 19 errors are not within the plant design bases.

! 20 (Slide.)

21 The next one had to do with secondary

22 containment vacuum breaker plenum response. The STRIDE

23 plant has vacuum breakers between containment and

24 secondary containment, and with a sufficiently high flow

25 through ths vacuum breakers to the containment vacuum
,

I
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1 could be created in the secondary containment. That

2 concern is not applicable to Grand Gulf since vacuum

3 breakers are not included in the containment design. We

4 have a different containment design than the standard

5 STRIDE design.

6 (Slide.)

7 The next one was the effect of suppression

8 pool level on temperature measurement, that some

9 suppression pool temperature sensors are located three

to to twelve inches below the pool's surface to provide

11 early warning of high poo'1 temperature. If the pool is

12 drawn down below the sensor level, the operator could be

13 misled, delaying required safety action.

14 .However, the sensors that are three to twelve

15 inches below the pool surf ace are normally used to

16 monitor operational transients such as SRV actuation and

17 the pool would be covering them. In other cases, if you
'

18 had the pool drawn down, there are other sensors located

19 below those noted above and are available to provide

20 additional information to the operator. .

21 ER. SCHWENCER: Are those alarmed, these

22 additional ones on the second bullet?

23 HR. RICHRDSON: I don't remember if they have

24 an alaru on them or not. Paul, do you know if they have

25 an alarm?

.
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1 HR. K3CHIS4 Paul Kochis of Bechtel. Yes, ther

2- do. Those are post-LOCA monitoring and both sets have

3 alarms on them.

4 HR. SCKWENCERt So they would require

5 acknowledgement and clearing, et cetera, of the f ull

! 6 alarm process by the operator?
'

-

, 7 RR. K0CHIS: Definitely.

8 (Slide.)

9 NR. RICHARDSOMs The next issue is that the
,

f

10 emergency procedure guidelines contain a curve'

;

11 specifying limitations on suppression pool level and RPY' ''

12 pressure, and that if the operator follows the curve he

13 may be required to ADS followingithe upper pool dump.
'

14 First of all, the RPV depressurization does *

;

15 not adversely affect containment response. A five-foot

16 increase in suppression pool level could cause a maximum

17 increase in pool boundary loads and submerged structure

18 loads of 0.1 psi, based on the SRV load definition'

19 methodology of GESSAR II, Appendix 3B. Increased level
~

20 could cause a maximum of 5 percent increase in the SRV~

21 discharge piping operating pressure, and pressure stress

-
22 is not a controlling load in piping design, and

23 therefore this 5 percent increase is inconsequential.

24 (Slide.)
;

25 The next concern was that the failure of some
.

i

.
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1 reflective insulation in the drywell in a break may lead

2 to blockage of gradings above the weir annulus, and this

3 could increase the pressure needed to clear the first

4 row of drywell vents and could perturb the existing load

5 definitions.

6 Well, in the case of Grand Gulf there are no

7 gradings above the weir annulus.

8 (Slide.)-

9 The next one, which deals with insulation

to debris, I think John was speaking more about the Johns

11 Hansville type of insulation. He felt tha t the

12 insulation debris may be transported through vents in

13 the drywell vall into the suppression pool. The debris

14 could then block suction strainers in the suppression

15 pool if a long piece of the insulation was broken off in

16 a break. This type of insulation has several wrappings

17 of like an aluminum foil, and if that was distributed

18 throughout the drywell into the annulus and it broke up

19 into small pieces, then it any go over to the other side

20 of the pool into the containment, and clog the strainers.

21 However, in Grand Gulf design metallic

22 insulation used for primary coolant system piping has a

23 heavy outer stainless steel casing and rigid, thin,

24 inner stainless steel spacers. It is not like the'

25 insulation John was describing. The physical

ALDERSON REPORTING COMPANY,INC,
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a

1 construction of the insulation assembly is quite
,

2 strong.

3 The sequence of events for catastrophic

4 failure and transport of assembly spacers to the ECCS

5 suction strainers is excessively conservative. Further,

6 the strainer design reduces the potential for debris to

7 adversely affect the systea performance because the

8 strainers are designed to perform 50 percent clogged,

9 and the water approach velocity is less than 3.2 feet

| 10 per second.

11 HR. SCHWENCER Are you basically saying,

12 John, that there is no insulation of the type that he
i

13 had a concern about in the dryvell?

14 HR. RICHARDSON: Not on the piping. It is not

15 exactly the kind of insulation he was talking about.

16 There is insulation, but it is of a different type. it

17 is a small -- You have got an outer stainless steel
1

18 cover, and in between you got have spacers.

19 ER. SCHWENCER: I na sorry. Is there any

20 insulation besides the kind that you have~got in your

21 response inside the dryvell?

22 HR. RICHARDSON 4 The only other kind of

23 ' insulation we have besides the kind I have described is i

.24 within . the shield wa'11, between the ' reactor vessel and
,

25 the shield-wall. You are insulated in there. That does

I

l

!

I
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1

!
'

1 have some of this aluminum sheeting, but any kind of

2 break in there we have analyzed for other reasonr and

3 shown that that would not be dislodged, and in fact it

4 would be compressed against the annulus, and therefore

5 could not become dislodged and enter into this kind of a

6 scenario.

7 (Slide.)

8 The next concern was that the chugging loads

' 9 are based on a seven and a half feet submergence over

10 the vents but you may have 12 feet of submergence

11 following the upper pool dump. The chugging design

*

12 loads conservatively bound all test data f rom the Mark

13 III test program, and the Mark II test program showed
,

14 that vertical vent chugging decreased about 10 percent

15 when the submergance went from eleven feet to nine
F

16 feet. No real effect was observed for deeper

. 17 submersion, so that the deeper you got you saw very
1

; 18 little effect for changes in water level. Probably the

f 19 most' important thing 'is - that the vent mass flux is a

20 stronger factor, and it is-in the opposite'. direction.

21 So tha t. would overpower any consideration of pool level

22 in this consideration.
,

I 23 (Slide.)

24 The next issue is that loads on structures,

25 piping, and equipment in'the drywell during reflood,
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1 that during the latter stages of a LOCA ECCS overflow<

2 from the primary systes can cause the dryvell

3 depressurization and vent the backflow; and there are no

4 horizontal loadings specified in GESSAR.

5 Basically what he is saying is that originally

6 ve talked about, well, if the guy backs down on the flow

7 you don't get the spillage out of the break and then

8 spillage of water back over the weir annulus in the

9 negative pressura transient that if you didn't get that,

10 that is one consideration. Now he is saying, if you did

11 continue that evolution and you had water spilling out

12 of the break, which then tends to decrease pressure,

13 which then tends to draw a vacuun and brings the water

- 14 back over the weir annulus, which is a phenomena called

15 inverse pool swell.'

16 That has been analyzed. His problem was that

17 GE had used a bounding vertical component and not a

18 horizontal component in the load definition. However,

19 GE has done some bounding analysis and found that the

20 largest horizontal loading on the structure above the

21 weir wall is no greater than the buoyant force that

22 would occur if the structure is submerged, and a load of

'

23 this magnitude is of no conseguence for significant

24 structures.

25 (Slide.)

l
.,
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! 1 The next one was containment makeup air for

2 backup purge. As you know , the plants have a backup,

3 mode of hydrogen control backup to the recombiners, and

4 it is the backup purge mode. This concern really is |
,

|

5 only applicable to the STRIDE type of containment |

6 de sign . It is not applicable to Grand Gulf. Our design

7 of our backup purge system is very much different than

8 the STRIDE design.- This concern is not applicable in

9 any way to the Grand Gulf design.

10 (Slide.)
,

11 The last item was that basically John 's

12 concern, he grouped one big concern, not major, but a

13 whole bunch of small little concerns I guess he had,

14 - about the emergency procedure guidelines under one

15 concern which said that: The guidelines were prepared

16 with the intent to cope with degraded core accidents.

17 Requirements in EPG may conflict with the design basis

18 accident conditions; that they really ought to be

19 reviewed to resolve this.

; 20 The emergency procedure guidelines were

|

21 submitted from the BWR Owners' Group to the NRC and have-

22 - been reviewed by the NRC. In the front they have |
|

23 basically a description of the methodology used to

4

24 develop these guidelines. Basically to reiterate that

25 They are developed to deal with both emergencies and

i
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1 events which could deteriorate into emergencies. They

2 are symptom based. They are not event oriented, which

3 was a tremendous milestone in the development of

4 procedures. They have considered a spectrum of events

5 in development including anticipated occurrences,

; 6 postulated accidents less than the DBA, the DBA, and

7 postulated accidents more severe than the DBA.

8 They have been reviewed by GE, by the BWR

9 owners ' group, and this subcommittee is generally

10 composed of anywhere from 20 to 25 members of utilities,

11 operating people, generally operations superintendent

12 type people that come to each of the subcommittee
.

13 meetings, and they have been reviewing these things and

14 working on them for some two years now. They have also

15 been reviewed by the NRC to ensure that there are no

16 conflicts with the design basis events.

17 The emergency procedure guidelines really are

18 a supplement to the design basis plant rather than an

19 alternative requirement which may conflict with the

20 design basis. So that factor is really to be considered

21 in the development of the guidelines.

22 That is the last concern tha t we have. I will

23 answer any questions.
1

124 MR. DALE: Let me see if I could just

25 summarize f or u:2 here.
.
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1 HR. HOUSTON: Sure.

2 HR. DALE: First of all, we believe that we

3 have adequately interpreted what John Humphrey's

4 concerns were. We feel that we have expeditiously and |
|

5 thoroughly reviewed those concerns as far as their

6 applicability to Grand Gulf versus the STRIDE design. |

7 We feel like we have developed adequate responses to

8 each one of them that is applicable to Grand Gulf.

9 Basically, we feel like all of the issues are adequately

10 addressed and accounted for in the Grand. Gulf design and

11 that the Grand Gulf design is conservative.

12 So, our bottom line assessment is that there
,

13 is no further action needed.

14 ER. SCHWENCER: I guess-I would like to ask

15 one question. Are you doing additional work with

16 respect to these items in teras of having General

17 Electric or Bechtel or an additional third party or'

18 outside contractor look at any of this work?
|
'

19 ER. DALE: Yes. We are having an outside

20 contractor look at the work, the concern and our-

.

21 response to the concern.

22 - HR. SCHWENCER4 Could you give us .some

23 indication of your time schedule for completing that

24 ef f ort? I

25 HR. DALE: We believe that that could be i

!

u.
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1 completed in something like a week to ten days, but here

2 again we believe that that is more of a confirmatory
,

|3 effort. |
I

4 HR. SCHWENCERs Who is doing that work for

5 you? I

6 HR. DALES TERA Corporation.

7 ER. HOUSTONs I had one question I would like

8 to ask General Electric. We have heard here about the

9 STRIDE . program, and I am not quite sure that everyone is

10 quite aware what STRIDE really entails, where it was,

11 what it was, where it is going. I think maybe the

12 containment systems people would like to pursue this a

13 little bit, too, as I believe they were looking for

14 later data. from the STRIDE program, and whether that

15 -data is still coming.

16 HR. DAVISs This is Mac Davis from General

17 Electric. Let me start with your last sta tement first.

18 I am not sure what further information the Containment

19 staff might be looking for on STRIDE. Maybe they can

20 explain that after I finish.

21- Relative to what STRIDE is,-it is the standard

22 plant that is identified in our GESSAR, General Electric

23 Standard Safety Analysis Report. It is a standardized

24 DBR 6 Hark 3' design. That work is continuing to support

25 the GESSAR licensing effort. Most of these issues that

|
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i

1 have been addressed by Grand Gulf have been resolved for

2 our standard plant. There are a few that are still

3 being looked at relative to supporting the GESSAR

4 licensing.
|

5 HR. HOUSTON: What does STRIDE stand for? Is

6 that the Standard Reactor Island Design?
J

7 HR. DAVIS: Yes.
|

8 MR. HOUSTON 4 Jack, did you want to add.

,

'

9 anything on what it was you were looking for from

10 STRIDE?

11 HR. FIELDSs There is one more piece of

12 information that GE is providing us in letter form to

13 complete our review on one of the load definitions. It

*

14 has to do with dryvell depressurization. We had a' phone

15 conference a month or two ago between our consultants, I

16 believe yourself, and Hal, and Dr. Hoody were on the

17 line, and there was going to be a letter coming back

18 with some of the information .you presented over the

19 phone.
,

|

- 20 ER. DAVIS: I will have to --

21 HR. FIELDSa It migh t be Frank Phefferlan.

l

22 HR. DAVIS: Hank was not at the meeting. We |

23 vill have to see whst the status of that is. I am not
1

24 aware of that.
!

25. MR. FIELDSa Is GE preparing any response
|
|
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1 based on Mr. Humphrey's concerns?

2 HR. DAVISa Response relative to?

3 ER. FIELDS: The concerns. !

4 HR. DAVIS We have the information in house

5 relative to how they have been addressed plus the

6 information that we have provided to MPCL for their

7 presentation.

8 MR. FIELDSs I was not at the phone conference

9 that was held a week or two ago in Mr. Eisenhut's

10 office, but it wss my understanding that GE was asked :to

11 provide a separate document responding to the concerns.

12 Is that right, Dean?

i

13 MR. HOUSTONs That kind of concern had been

14 discussed. It wasa" If you could make the statement as

15 such that these concerns could be characterized as the

16 unresolved issues on GESSAR? I think he was looking for

17 that kind of statement. They were also looking for the

18 information about the continuation of the STRIDE effort,

19 whether there was or wasn't an effort.

20 HR. DAVIS: I assume that was between our

21 licensing group and Eisenhut?
,

22

23

- 24

25 j

|
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1 HR. HOUSTON: This was in a conversation he
,

2 had with Mr. Stampley at Grand Gulf, and I believe Gene

3 0'Rourke.

4 HR. DAVIS O'Rourke?

5 HR. HOUSTON: O'Rourke was in the room at the
s

6 time, and that discussion was brought up with him.

7 I guess maybe at this time, Jack, do you want

8 to give some brief summary of how the containment

9 systems looks at the presentation this morning and where

10 we go from here?

11 ER. KUDRICK: I guess the first point is I

12 would like to make sure that we are talking about the
i

13 concerns and ask Mr. Humphrey if the concerns were

. 14 properly addressed.

15 HR. SCHWENCER: We are going to handle that,

16 Jack. What we wanted to do was, first of all, get the

17 staff reactions to the presentations, if there is any

18 further clarification or that sort of thing. Then we

19 can come back sni hear what Mr. Humphrey has to say.

20 HR. KUDRICKs I think based on our prior

21 telephone calls and as part of the presentation we heard

22 this morning, I think we understand what the concerns

23 are as given by HPEL, and we understand their positions

24 relative to those individual concerns.

25 -We have not really had time to digest all of
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1 the input that you have given us, and we would like to

2 spend some time in looking it over. I should add that

3 of the concerns that we have heard, there are no

4 entirely new concerns. There may be some different

5 viewpoints from a concern that we had acknowledged had

6 existed in the past. In those areas, we would like to
:

4 7 take a second-look at it before we make any final

8 comment. I do not know.

9 Hel, did you have anything to add on that?

10 ER. FIELDSs No.
,

11 HR. SCHWENCER: Let se ask a provocative ,

I

:

12 question, Jack. In terms of the detail of the
;i

,

I

13 responses, is this about what you are looking for, or !
,

J i.

j 14 are you expecting to see some paper trail l'dentification
,

15 of the actual analyses that the summary statements are

16 based on?

17 HR. KUDRICKa I *hink it depends on how

! 18 significant the resulting load or concern is to the
:

i 19 plant and how big of a margin. It it is a "No, never

20 min'd" situation, I do not think we would be looking for
;

I 21 analyses. If when we look at the response and it is

! 22 what we consider wh'at would be a situation where very

i
23 large margins do not exist and we are not sure of what

24 analyses they are talking about when'they refer to 10
+ .

25 degrees or a tenth of a p.s.l., we may be asking for ;
'l

!
1

I
I.

I |

l
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1 that backup analyses.

2 HR. SCHWENCER: You are reserving that

3 judgment until you see their formal letter, which we

4 expect to see shortly?

5 MB. KUDRICK: Yes.

6 MB. SCHWENCERs Okay. I think we are moving a

7 little ahead of the schedule that we thought we might

8 have. At this time we would like to hear from Mr.

9 Humphrey in terms of two things that we would like to

10 get your reaction to.

11 First, and perhaps you could address these

12 separately, it might be helpful for that to be done this

13 way, the extent to which you believe MPCL has
,

14 characterized your concerns. If there is any additions-.

15 or comments you wish to make in those areas, I think we

| 16 would like to hear those first.
4

17 Then, in terms of the responses, we would like

18 you to respond to those, but we are not going to hold

19 you hard and fast to those. I think this would be

20 helpful if you could characterize them in-those two. ways

21 for us.

22 HR. HUMPHREYs Thank you very much, A1.

23 If it would be possible, since there were a

24 lot of issues, rather than to make a lot of passes, I

25 think it might flow better to take each issue and try' to

.
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i

,

1 discuss maybe how the response was characterized and<

2 then maybe comment on it, try to keep it in the one-two

3 order, but go through each of the questions in order.

4 HR. SCHWENCER: That would be acceptable.

5 MR. HUMPHREY: I think overall there was a
,

6 fairly good first cut at some of these issues. I have

7 not besn in a position to assist MPCL in evaluating
,

8 these. Of course, there are a lot of them, and ther;

9 heard a one-day presentation.'

10 I guess one of the concerns that I would like

11 to put out on the table is that it bothered me that

12 basically I felt I had to take the course of action I

13 took to get these issues to the customer, issues that
.

14 potentially were falling through the crack between what

15- GE felt was their scope and what the customer recognized

16 as his scope.

17 There did not seem to be an effective

18 mechanism for alerting customers to potential concerns-
|

19 on standard plant which may or may not apply to their

20 own individual plants. And I view this as a veryi

21 undesirable situation and something t. hat maybe some

22 maasure should be taken to correct.

| 23 let me go in and discuss these concerns then

24 in order with the approach to try to take this one-two -
<

25 approach.
i

!
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1 The first one was pool encroachments. This

1

2 issue has been around -- first of all, the

3 characterization was fairly accurate, but I take some

4 disagreements with some of the issues -- this has been

5 around at GE for a long period of time when we

6 recognized that the tests were done with an open pool

7 but in actuality with a structural encroachment there

8 would be a local pool swell effect.

9 It was mentioned that the global effects are

!
10 small, I think anybody would agree .with that, but

11 locally an e'ncroachment that sticks out in the pool in

12 Grand Gulf's casa almost 11 feet turns out to be a

13 fairly significant effect.
,

14 ' The analysis that was discus, sed was an earlier

15 analysis that looked at the 5-foot platform in STRIDE.

16 Over a year ago we had been informed by C.F. Braun that

i 17 they could not design the drywell personnel lock to 6

18 feet, and they needed 8'3", and that GE should change

19 the C1R. And this was before I guess it was like the

J.

20 August 1981 meeting with the Commission. There had

! 21 already been an assessment that a 6-foot encroachment
!

22 might be a 15 to 20 percent affect on pool swell
J

23 velocity and breakthrough height and all that was known

1

24 was that 8 feet potentially would be more.

25 I guess the internal assessment was that,
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'

1 -well, gee, that is still within the margin of an

2 expected 12-foot breakthrough-height. But that raises

3 then the question of whether we should have been using

4 that as our guideline, or whether we should have been
,

5 using the 18-foot breakthrough height that the staff

; 6 felt was more appropriate.

'

7 There was an analysis done earlier this year

8 and I presented those results at the Grand Gulf aeeting

9 that showed a curve -- admittedly it is an analysis and

to I would not bet my life on it -- but it showed a

11 prediction of solid slug impact on the HCU floor for an

12 encroachment on the order of 10 to 11 feet that Grand

13 Gulf has for the TIP platfora, a very dramatic increase

14 in breakthrough height as you go out 6 feet, 8 f eet, 10-

4 15 feet.

16 Certainly the platform that-is in Grand Gulf

17 is going to have an impact. It is a slanted platfora

18 that starts about 6 feet above the pool. It is going to.

19 tend to throw the water toward the containment wall.

20 There is piping in the way there. And then the water,

21 based on the results of this analysis, one would expect

| 22 significantly higher loads on the HCU floor and any

23 other piping up near the floor than had been previously

( 24 analyzed.

I 25 Now I agree that there is probably a lot of

.

|
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|
1 structural margin. S'o whether or not this will exceed

2 design allowables, I do not know. But suffice it to say

3 that the design basis and everything that the staff has

4 reviewed to date has been 'results for an open pool.

5 There have been a lot of questions about the

6 drywell volume not being scaled rights and there are a

7 number of issues that the staff and their consultants
8 have reviewed. So because of these shortcomings there

9 was a feeling that there should be additional margin
]

10 applied. But this additional margin did not to my.

11 knowledge address the issue of these local pool
j

12 encroachments. And this is.an issue that I felt should

13 have been brought to the staff 's attention some time ago

14 and was not.

15 So that addresses the first concerns namely,

16 the solid slug impact. The second issue --

17 HR. SCHWENCER John, before you go on to the

18 second one, let me see if I can understand just by

j 19 asking you a couple of questions.

I 20 MR. HUNPHREY: Of course.

21 ER. SCHWENCER: Do you believe that ther

22 adequately represented your concern? It sounded like

23 they talked about the TIP extension.

24 HR. HUNPHREY: I believe they asybe
2

25 inappropriately minimized the significance of this

|

l
,
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1 issue. They talked about a 6-foot encroachaent, and
,

! 2 .they have~got one that is double that width. I think we
i

3 have analysis, and GE has analysis in their design

4 record files that I presented at that meeting, that
.

5 showed a prediction of solid slug impact on the floor.

6 HR. SCHWENCER: Are you saying then that the

7 analysis that they represented does not speak to your

*

8 concern?

9 HR. HUNPHREYa I think it grossly -- it
,

to underestimates it. It talks about a 6-foot effect

11 rather than the effect that would exist in their- plant.

12 HR. SCHWENCERs I do not know exactly how to
i

13 aoderate this kind of a discussion, but it sounds.like

.' 14 .anybe at least for this first one, let -us see if HPCL
,

15 has anything to add on this.

16 ER. DALE: Before we say anything back, let ao

17 just make sure I understand.

18 John, you said that the TIP station starts 6

19 feet above the pool and is slanted?

i
20 HR. HUMPHREYa The disensions that I had, it

21 is 10 feet 8 inches wide. It starts 6 feet and ends 7

22 feet,.and it is 2 feet thick at the outer edge and 3

23 feet thick at the inner edge.

24 HR. DALEa Okay. Well, the TIP. station in the
,

25 Grand Gulf design projects all the way down into.the

,

i

e
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1 pool. The bottom of the station is down in the pool.

2 We did that to reduce, or to eliminate the potential of

3 -impact loads on the TIP station.

4 NR. HUNPHREYa Oh, okay.

5 ER. DALE So we would not have a situation

6 where the water would come up, hit a slanted surface,

7 and be thrown out.

8 MR. HUNPHREYa The drawing that our startup

9 test people sent us showed us a slab, and it is dated

10 1981.

11 MR. DALE: No. It is a solid projection down

12 in to the pool.

13 HR. HUMPHREY: It vill be interesting to see,

14 because I as sure the design has not changed in the last

15 year because it is dated 1981. Well, then that is more

18 applicable to the GE analysis. The GE analysis looked

17 at a solid block of concrete, because that is what the

18 standard plant had.

19 HR. SCHWENCERs With this da ta input, does

20 that then tend to make your concern adequately-

21 addressed, do you feel? Or do you still have additional

22 things on this one?

23 HR. HUMPHREYa The key issue is the cool air.

24 to vent air ratio. The reason that GE vent with 6. feet

25 was an early assessment that 6 feet would not be a major
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1 impact. It was never really quantified and put in

2 GESSAR, but later analysis showed 6 feet, maybe a 20-

3 percent effect.
!

4 HR. FIELDS: That is entirely around the pool,

5 though.

6 ER. HUMPHREY: Well, no. Just locally. Just
,

7 locally what will happan, it is 22 feet long so it

8 covers like four vents. So in the middle it is
*

9 basically tvo-dimensional. .At the edges there will be a
4

10 roll-off,-but right in the. center we expect something
'

11 approaching the two-dimensional eff ect. i

~ 12 It will not affect the pool swell away from

13 it. But anything right above that would'see quite a,

14 different local! pool swell than would exist in an open

15 pool. But as we have shown in many -- all of our HARK I

16 tests, many -- all the pool swell data shows a very

17 strong sensitivity of the severity of the pool swell to

18 cool air to vent air ratio.
;

19 And there is a difference between a 6-foot

20 encroachment and an 11-foot encroachment. It goes up

2 21 exponentially. In fact, I can show you the curve here

I 22 that-was taken.fcon the analysis.

23 ER. RICHARDSON: I would.like to add one
.

24 thing. John is sentioning the concern of the pool

i 25 breakthrough and the ipmaet on the HCU floor. As we
~

t

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE. S.W., WASHINGTON, D.C. 20024 (202) 554-2345

- . . _ . .- . . _ _ . . _ _ . _ - ... --.._ .. ~ . - - _ _ _ . _ _ ___



.. - - .- . - . . - _ _ _ .

104

1 discussed, our HCU floor is not directly over the TIP

2 station.

3 ER. HUNPHREYa The loads on whatever is over

4 the grating, the local poo-1 swell there will be

5 potentially significantly different.

6 HR. HOUSTON: You do not have a fliasy on your

7 containment layout, structural layout, do you, that

8 someone could look at?

9 (Slide.)

10 HR. RICHARDSON That is basically it, showing

11 the two elevations, one at 120 and then one at 135,

12 being the HCU floor. There are two sections there, of

13 course, A and B, and they are off to the left, AA and

'

14 BB.,

15 Here you see the actual TIP station that we

16 keep talking about down in elevation 120, and you can

17 see the drawing schematically, the representation here

18 basically representing the pool level.

19 HR. FIELDSa John, it drops vertically down

20 into the pool. The baffles do not extend at an angle,

21 is what you are saying?

l
22 HR. RICHARDSON: That is right. ,

i

23 NR. HUMPHREYa And that is actually what was

24 analyzed, the solid block here.

25 MR. FIELDS Yes, but that block is all the

!
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1 vay down in the pool. There is no impact forces.

2 ER. HUMPHREY That is right. But this is

3 what our analysis showed. We have a 2D model that
1

4 actually predicted that the bubble goes out and pushes

5 the slug of water up into this annular region now rather

I6 than the total pool.,

7 HR. FIELDSa In the NPCL presentation they

8 quote experimental evidence that shows any structures

9 over the pool will tend to break up the pool slug and

10 mitigate the possibility of solid water impact. How do

11 you take that into account? What is your response to

12 that?

13 ER. HUMPHREYs The modeling showed the
.

14 bubbling coming out here. It tends to lift the element

15 of water in that annulus as a nice thick slug. It does

16 not tend to break it up. The contention was raised that

17 catwalks are a mitigator.

18 I suggest just the opposite. locally, the

19 catwalks will tend to restrict the flow. You say get

20 local breakthrough there sooner, but they also are

21 tending to block the flow, similar to a pool

22 encroachment, which means that the bubbles in the areas

23 around the TIP platform have to make up for the reduced

24 flow-- not the TIP platform -- for the gratings have to

25 make up for that.
;
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1 A little bit further around the containment is

2 where the drywell personnel lock comes out. It is a

3 grating that goes all the way across the containment at

4 that point. So as the swell tries to go through there,

5 if it is 20 percent blocked, the pool swell will be;

6 locally restricted in that area.

7 That means that it has to come out faster

i 8 around the sides of this, and this is an effect that --

9 again, it has not been adequately modeled by an open

10 pool swell test.

< 11 Now if we ran a small subscale test, it might

) 12 show that there is adequate margin here. But from the

13 concerns that have already been raised by the staff
f

14 where the open pool tests have been run, then you go lay

15 on all these restrictions in the flow area, and this
,

16 code that was predicting breakthrough -- I am sorry --

17 predicting solid slug ' impact at the HCU floor level was

18 siso predicting startup breakthrough at 9 feet for the

19 base case. So it was, if anything, slightly

20 nonconservative relative to this 12 feet. The start ofj

21 breakthrough was at a slug that was 2.5 feet thick.
4

22

23

24
>

25
.

}
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1 Start-up breakthrough predicted that incipient

2 breakthrough went from 9 feet in an open pool to impact

3 on' the floor 20 feet or so by encroaching the poolout

4 wi th a solid block of concrete out like 10 or 11 feet.

5 HR. FIE1 dss The only point I want to make is

6 that this is a very complex phenomena. The only

7 wxperimental data that we have shs.ws that the effect is

8 just the opposite of what the analysis is that you are

9 quoting.

10 NR. HUNPHREYs What experimental data is

'
11 that?

12 ER. FIE1DS They mention it right here that

13 impact load tests, th a t the distorted fluid structures

14 strongly attenuate impingement loads on-structures at

15 higher elevations. So it would tend to break up the

18 pool sooner and then you would not have the solid pool

17 rise to the elevation you would.

18 HR. HUMPHREYa If the flow is going through a

19 catwalk, then impacts above that catvalk would be

20 a t te nua ted . That makes sense. But if there is a block

21 in the way and the bubble, instead of coming out and

22 rising up the dryvell wall, which it wants to do, nov

23 has to rise and go all the way out into the pool and

24 push the water ahead of it and send a solid slug up in

25 this annulus, it basically has to get up and around that
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1 platform before it can bruak through and it will have

2 established a fairly substantial slug of water going

3 ahead of it.

4 It is a complicated phenomenon. It is

5 difficult to dismiss. I guess the key point is that I

6 do not feel so bad about the 6-foot en croach men t. We

7 have got analyses to show that although that does affect

8 the pool swell, sud I feel that that should have been

9 brought out to the Staff, it is probably a 20 percent

10 effect. Now but still you add 20 percent to your 18

11 feet and that is getting close to impact on the floor |

12 right there.

13 If you add 20 percent to the-12-foot, again

14 the test data tends to suggest you still have adequate

15 margin. But when you go beyond six feet and get into

16 these large encroachments, and several plants apparently

17 have these from the information we have gotten, I think

18 it is a new ball game and certainly needs more

19 assessment than just an arm wave.

20 HR. TOWNSENDs I would like to comment on

f 21 those analyses and the phenomena of the HC floor. The

22 analysis that John is referring to with 20 percent was a

23 one-dimensional analysis. The engineer that did the

24 work in the process identified numerous conservatisms

25 that he could roughly quantify and still with an
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1 extremely simple 1-D analysis concluded that the

2 response, insteal of 20 percent, any be as low as 8
'

3 percent.
l

1 4 The two-dimensional analyses that has been

5 done are still very simplified. They do not recognize
,

6 the fact that the structure is finite in a |

7 circumferential direction. They do not model the events

| 8 very rigorously. They model as a single slot.

9 The driving pressures in that analysis were

10 overstated and the model does not have the ability to
i

11 predict breakthrough at all. It is even questionable

12 about its flow patterns af te.r it passes the top of the

13 structure. We feel those analyses are still very-crude

'

14 and very conservative.

15 The arguments John is giving about gratings

16 adding to the pool swell severity are ignoring the fact

i 17 that when water goes through a grating you tend to

18 create wakes and cavitation and aereate a column of
i

19 vater which provides a path for the air bubbles to vent

20 laterally back' over the grating ani~ attenuate the

21 charging pressure for the bubble.

22 I think we have discussed these with the NRC.

23 The.NRC.themselves, their reviewers, have pointed out to

i 24 GE that that is a major conservatism in the pool swell

25 phenomena and they have been surprised that we have not
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1 taken credit for that.

2 ER. HUNPHREYa I agree with Hal's

3 characterization of the analyses as not being something
,

4 that you would consider as final. But that only maybe

5 potentially-raises the concern that the analyses show
4

6 that there is a very significant aggravation of the
'

7 effect, and the snalysis has some severe limitations.

8 But that does not mean, .then, that you vould.stop and
_

9 dismiss the effect. Whether or not you get earlier
1

to breakthrough over the grating is certainly possible. It

11 is too bad that these kinds of things could not have

|12 been verified experimentally.

13 I personally feel that because of the various

1
.14 concerns about the pool swell tests in the PSTF and

.
;

| 15 because of the plant-unique variations in local :
1

!16 encroachments and gratings, and so forth, that what is

17 called for here is a small sub-scale pool swell test.

18 We demonstrated in the Mark I program, we did'

.

19 a twelfth-scale snd we did a quarter-scale. And
,

20 although the quarter-scale was very refined, when we

21 looked back at the twelf th-scale, it did a pretty darn

22 good job -- 10 percent, 15 percent type numbers -- so

| 23 that.you do not have.to build a very big facility.-

'

24 A small facility',.looking at the 3-D effects,

| 25 would.be able to provide a picture of what is going on,

,
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1 where really what we have from PSTF is a bunch of-level

2 probe data which really does not -- and not properly

3 scaled and not evaluating all these different effects.

4 It may turn out that when those data are in that the,

- 5 currently defined loads, even in these areas, are

,
6 adequate. Or it may turn out that some of these

7 analyses are correct and that the loads are more severe

8 locally.

~
~

9 If they are -- and I suggested this in-house

10 over a year ago -- there is a very simple fix to this.
4

11 That is, simply to plug say one or two top vents

12 underneath the tip platform. We have already evaluated

13 asymmetri: pool swell as if you'have taken and blocked
,

14 the vents on a full 180 degree section of the dryvell.

15 So that would not be a concern.
-

16 And 135 vents minus 2, the effect on drywell

17 pressure would be small. But you could basically

18 restore what was an aggravation .of pool' air to vent air
,

19 ratio and bring it back more in line with what the rest

20 of the pool is experiencing.
i

21 That may not be necessary,.but the analysis

22 ~ here indicates a very significant aggravation of the

23 loads. And ' at least with the margin that the Staff has
,

24 felt appropriate to apply to the basic. pool swell,.it

25 .does not-look like if you add that kind of aggravation
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1 to those values that there would not be a significant

2 increase in the loads.

3 HR. SCHWENCER4 John, I wonder if we could
,

}
'

4 focus on -- I do not want to in any vny prevent you from

5 getting your concerns expressed.

6 HR. HUMPHREY: Sure.

7 HR. SCHWENCERa But I would like to try to

8 stay within the framework of having you respond to

9 whether or not they have adequately identified your

10 concern, and in terms of any reaction you have to the

11 response I guess I woul like of like to hold any

12 suggestions you might have for further research or

13 things of that nature.

14 HR. HUMPHREYa All right.

15 HR. SCHWENCER: For perhaps later in the day

16 or some other kind of a format. I would be concerned

17 primarily for any deficiencies you see in terms of their

18 adequately responding. Is that a reasonable kind of a

19 request?

20 BR. HUMPHREY: Of courne. Whatever you would

21 like, Ha1. That would certainly keep this on track and-

22 we could get this through faster.

23 HR. SCHWENCER: If we have more time at the

24 end of the day perhaps we can have more dialogue back

25- and forth. But I think it'is an important part of.the
|
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1 meeting to be sure that there is an exchange to the

2 extent that people feel they cannot contain themselves '

3 or there is a clarification involved. I do not want to

4 cut that off, but I do want to try to get through the

5 day, through all of the concerns.

6 If that is a reasonable format that you can

7 all live with, I would like to try that.

8 ER. HUMPHREYs- Okay. Then let me try to

9 finish up this first part of the first issue. The

to definition of pool swell right now is characterized by a

11 bubble that comes out and pretty much climbs up the

12 dryvell wall. Therefore, there is a pressure applied to
.

13 the containment boundary, but it is pretty much

14 uniform -- corra:t me if I as wrong '-- pretty much

15 uniform along the containment boundary.

16 Now if we force the bubble out into the pool
;

17 and up along the containment wall along those stream

18 lines now there is a pressure drop along those stream

19 lines as well as there are lateral loads. Based on what

20 I saw in the dasion, the RCIC return line comes down'

21 right opposite the TIP platform.

22 And I guess with a standard pool swell, the

23 stream lines would be pretty much vertical. Now as the

24 stream ' lines go out and up there will be a bubble drag

25 ' load and there will be a different loading pattern in

.
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|

1 -that locality as well on the suction strainers. When )
2 the lower two vents clear, the bubbles will have to go

3 out and up tending to lift those strainers. Now they

4 may be perfectly adequate structurally, but I do not

5 believe that there is any load definition of that

6 character on those structures.

7 The second part of that issue related to the

8 effect of the steam tunnel, which is also a ,

9 three-dimensional effect. The GE containment

10 specification says that- the location of vent area on the

11 'HCU floc: should be as uniformly distributed as possible*

i

12 because basically the tests simulated a unit cell where

13 the water could go vertically and through a grating in
.

14 the ' wall.
.

:

.Well, in the STRIDE plant there is about a15

16 70-degree section of solid concrete with a steam tunnel

i 17 and some concreta padding of the HCU floor. Well, if

18 you take the number of vents, there are about eight,

19 nine, ten vents underneath tha t. Well all those unit,

20 cells, instead of going"up and throwing the water up in
,

1

21 the. air, now the air has to go somewhere and basically

22 has to blow that vatar to the side, which is going to'

23 create a pressure drop.

24 And as it blows it to the side, the analysis

i 25 of the pressure drop on the grating of- the HCU floor I

i
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1 think has been conservatively done for vertical motion
'

2 of the fluid, where it can go this way (indicating).

* 3 But now if there is a cross-flow not only just from that

4 unit cell but from several unit cells downstream, as the

5 air tries to fight its way through this additional fluid

6 it could one, create a higher pressure drop across the

7 floor locally because it is going to turn all the steam

8 lines next to it (indicating).

9 NR. SCHWENCERs Do you think they basically

10 understood that concern in their presentation?

i 11 NR. HUMPHREYs I think they understood it, but

12 they did not quantify it and I think we could be talking

13 about maybe 5 or 6 psi additional pressure drop
;

14 underneath the floor as opposed to what is currently
i

15 analyzed.

16 Now we could argue about whether there is

! 17 enough conservatism in the current analysis to absorb

18 that, but --

19 NR. SCHWENCER: Do you dissgree with their

20 statement -that the water would tend not to move and the-

21 air bubbles would move horizontally? I believe I heard

22 them make that statement on the slides.

23 NR. HUMPHREYs I think the air will get

' 24 through the water, but it will carry.some of the. water
'

25 with it. So I would then disagree with the statement
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1 that the water will stay here and the air will just make

'

2 the path and the water will fall back.

| 3 'HR. SCHWENCERs So are you saying there is a
,

4 deficiency in your mind, then, in terms of the analysis
4

5 that they presented for that concern?

6 HR. HUNPHREYs Yes, I would say so. Again, I.

7 think maybe the only way you are going to see this -- I'

8 guess maybe I am getting off-track again -- would be

9 some deeper analysis or sub-scale testing to see how<

10 that --

11 ER. SCHWENCERs I as trying not to do this to

12 rou, but I as trying to focus you in terms of did ther

13 handle your concern on this subissue? Or not did they
.

-14 handle, but did th'er express it, perhaps not in infinite
|

15 detail but in terms of did they grasp the gist of your'

j 16 concern?

! 17 ER. HUNPHREYs- I think they did, but they did

18 not quantify it.

19 HR. SCHWENCER: How to you respond to their

|
| 20 response to that concern?
|

| 21 BR. HUNPHREY: I think they maybe dismissed it

22 too lightly and I think it'needs to be quantified to see

|
23 whether it has a significant effect.

24 HR. FIELDSs One question. Do you have any

25 analysis that would show that there is water traveling
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1 in the horizontal direction?

2 NB. HUMPHREYs All I had was a

3 back-of-the-envelope where I pictured the water

4 thrown -- typically our froth-type calculation where you

5 throw the water upon into the volume. You take an4

6 average density and then you try to transport it across

7 there in a second or so -- the two seconds where the

8 dryvell blows down and you say what is the density.
.

9 What kind of momentum are you going to take to get this

10 average flow through here. And you can get a get five

11 or six psi under those kinds of calculations.
'

12 ER. FIELDS: Five psi horizontal load?

13 HR. HUMPHREYa Five psi additional pressure

14 drop this way (indicating) to move the air from

15 underneath the steam tunnel through the water to where

16 it could then vent vertically, and that is a real
J .

1

| 17 back-of-the-envelope type calculation. I think it is a

18 complicated thing to analyze.

i
19 The third part of the concern I think they

20- characterized adequately. As long as there.is at least
,

21 roughly 1500 square feet in all the other floors, I do

22 n'ot think there is going to be enough of an additional

:n pressure drop to be concerned. It was just a lack of

24 precision in the GE specification that there was no

25 requirement that you physically could not close off a

:
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1 floor.

2 Okay, so that works us through the pool

3 encroachment issue.

4 ER. SCHWENCER: Were you satisifed with the
4

5 response you heard to that as well as the

6 characterization of the concern?

7 ER. HUEPHREY4 Yes, if they say all the floors

8 are greater than 1500 square feet I think it is not an

9 issue, and that would need to be looked at for each

10 particular project.

11 ER. SCHWENCER: Yes. I think we are going to

12 follow along with you. I guess we are on issue 1.4 as

13 they presented it on the slides -- the impact loads,

14 pool swell velocity.

15 ER. HUNPHREY: I have run all the way through

|

; 16 1.7.

17 HR. SCHWENCER: Forgive me. Which one did you

18 just say was adequate?

19 HR. HUMPHREY: 1.7.
.

' 20 MR. SCHWENCER: 1.7. Thank you.

21 MR. HUMPHREY: The second item had to do with

22 the safety relief valve discharge line slaeve. Here I

23 do not think maybe it was characterized exactly as I

24 would say. The safety relief valve sloeve provides a

25 small vent area but one of entirely different geometry

!
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1 than anything that has ever been analyzed or tested

2 before.

3 It was characterized that it was 2-1/2 percent<

4 of the top vent flow area and, therefore the source

5 strength would be small and I would agree with that.

6 However, based onRGE's methodology for c.o. frequency,

7 if you say it is about a one-inch annular gap on.either

*

8 side and if you say that c.o. frequency goes as

9 diameter -- which is what the test data purported to

10 show and I think basically did -- then instead of a

11 27-inch vent, roughly 30 inches, you have got roughly 15

12 times the frequency.

13 Hell, the PSTF data correlated frequencies in
.

. 14 the 2 to 3 hertz- range, which says you would expect to

15 get frequencies in the 30 to 45 hertz range from this
j

j 16 annular vent. Now actua11,y that is a guess. There is i

17 no data, to my knowledge, of high steam flow through

18 annular, slanted vents, whether the frequency have |

1

| 19 correlated that or not.

20 However, in addition to the frequency beino

21 higher.and, of course, then more in line with structural'

22 resonances in the plants, one of the strong points about

23 the large vent was that being a frequency of 2-3 Hertz

24 it was so far away from any significant structural

25 resonances it could be basically dismissed and there was

i
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I
1 a peak broadening technique to stretch the frequency out

2 a little bit, but still it did not show significant

3 response.

4 Now here we would have a smaller source, but

5 in a frequency range closer to where you would

6 potentially get some coupling with structures in the
.

7 plant.

8 HR. SCHWENCER: The last bullet on that slide

9 indicated that -- at least I an assuming this case,

10 John -- that they took the what-if. Never mind how you

11 got there, but assume you did get to structural resonant

12 frequencies which I as assuming would be the highest

13 loads in this case, that the magnitude of the loads

14 generated would be within existing design margins.

15 Does that address your concern about these

16 higher frequencies? Have they bounded it or not, in

17 your view, then?

? 18 HR. HURPHREY: Well, the key here is -- I

'

19 would say no. The key here is what is the source

20 strength. let me present my last point and that will

21 put that more into focus. )
1

22 The ninth-scale data showed some anomalies. |

|
|

23 The load definition for Mark III has been presented as

24 if the frequency response was driven by the preferred

25 frequency at the end of the vent. Well, we know from

4
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1 the Mark II data that .there are other frequencies that

2 c.o. can go at. It can go at the vent acoustic

- 3 frequency. There is pool acoustic frequency. There are

4 other frequencies that you can get for condensation

. 5 oscillation to go at.

6 However, in a Hark III design with the 30-inch
'

i 7 vent, those frequencies which are higher appear to be

8 far enough away from the away main vent c.o. frequency,

i 9 that the c.o. goes at the reintively low 2-3 hertz.

10 However, if you look at that pipe as a quarter-standing

11 vave you get 27 hertz, which is locked in almost exactly

12 with the frequency that you would predict -- and again

'

13 this is just a guess -- from this 2-inch annulus.

14 So now we have a case where the preferred
i

15 frequency based on the diameter at the end of the vent

16 is now in concert with another mode, namely the acoustic

17 mode that would exist in this pipe. So I think a key
,

| 18 question here is what will be the source strength.
,

i 19 . Yes, the flow area is small, but now we have a
4

20 case where we have got feedback between two loads and

21 the source strength could be significantly higher than

; 22 2-1/2 percent of what the source strength is for a

23 30-inch vent. And then once that was known or some

24 acceptable means for defining that source strength and

25 frequency was known, then that could be plugged into the

!

|-
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1 structural models and then one could assess whether or

2 not the structural response was of any concern.

O So I do not believe that near enough work was

4 presented to show that the resulting structural response

5 from c.o. occurring through this annular vent was of no

6 consequence.

7 HR. FIELDS: Excuse me. You are saying that

8 the higher frequencies could cause higher source

9 strengths?

10 HR. HUNPHREYa What was observed in the

11 ninth-scale data, if you remember, that instead of

12 occurring at the preferred frequency, which I think at

13 that point was like about 9 hertz at the ninth-scale,

14 first of all there was an' anomaly where it jumped down

15 to 4 hertz and all you were offered was well, we do not

16 know why that occurs. And I guess we really did not.

17 I have heard talk internally about it might

18 have been the bounce frequency of the facility. There

19 were a number of things that could have caused it. The

20 point is though, we do know it was. It was another

21 mode, whatever it was, that caused the frequency to jump

22 from the 9 hertz that our correlation would have

23 predicted down to 4.

24 And then later as the mass flux changed, the

25 frequency jumped up to 18 hectz; and that was
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,

1 characterized as being the vent acoustic f requency and

2 non-prototypical. And that is all valid.

3 Yes, Jack?

4 HR. KUDRICKa Let me just focus in. If the

5 strengths are area-dependent strictly --
,

6 HR. HUNPHREYa Yes.

*
7 ER. KUDRICKs -- have they answered the

8 concern? Let's separate that.

9 HR. HUHPHREY: If they have run an analysis of

to 2-1/2 percent of the strength and run it through their

11 structural models and if they say that it is not of

12 concern, then I guess they have.

13 HR. KUDRICK: Okay. So that one appears to be
.

14 all right if it is strictly area-dependent and we vill
.

15 not address that right now.

16 ER. HUHPHREY. And they have run their models

! 17 and everything.
4

18 ER. KUDRICKa But the other concern is that it

19 may not be area-dependent. There may be some other link ;

'
20 there that will strengthsn the main vents because of

21 these small vents.

22 HR. HUHPHREY: No. Strengthen the small,

|.

23 vents. Basi =sily there vill be sn acoustic standing

24 vave in those small vents at about 30 hertz, and that is
|

! 25 the same frequency that it wants to go at in the small i

i
'

.
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1 vents. So now you have two modes that strengthen each
I

2 other and potentially you could get a lot more acoustic

3 energy into the c.o. mode.

4 HR. KUDRICK: Around the annular sleeve vents?
^

5 NR. HUMPHREYs Yes.

6 ER. KUDRICK: You are not saying they are

7 going to affect the main vents?

8 HR. HUNPHREYa I do not know if the other
,

'

9 vents would jump to that frequency too. I would not

to think so, but I guess anything is possible.

~11 HR. KUDRICK: Okay. I understand what you are
,

12 saying.

13 MR. FIE1DS: let se ask one question, I think

14 properly of GEa The vent area from the SRY sleeve, at

15 what point in the pool does that enter with respect to

16 the top vents?

17 MR. TOWNSENDs It is essentially at the

18 elevation at the top of the top weir or the top

19 horizontal vent.

20 ER. HUMPHREY: The other issue related to that )
|

21 vss chugging. As you recall, a lot of test data has '

22 been done on chugging loads, but most of the chugging

23 loads have been for a straight vent where when the ;

i

'24 bubble collapses it tends to want to go back up in the !
.

|
'

25 vent and come back down and collapse.

)
1

i
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1 Now we have a case where we have a slanted

2 vent that will preferentially want to collapse

3 downward. I guess I do not have a good feel for what

4 the loads would be in that case. It would seem that the

5 presentation said that the pipe was well supported, but

6 it appears some kind of agreed-on load definition

7 because this could go on f or six hours in a small break

8 sitting there going bang, bang, bang chugging for six

9 hours while you were blowing the vessel down, is in fact

10 that loading on the discharge line acceptable? I do not

11 know what the loading would be.

12 HR. KUDRICKs Okay.

13
.

14 -

15

16

17

18

19

20

21

22

23

i 24

25

!
|
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1 HR. HUNPHREYa The third issue had to do with
i

2 the RHR relief valve. Let me back off from that and l

3 expand that. There are many lines in Hark III that are

4 relief lines fcom the ECCS system to the suppression

5 pool. The one that is discussed here and that I think
6 is worth focusing on is the biggest line -- is the

7 relief line from the RHR heat exchanger to the

8 suppression pool.
.

9 But if you look at the PNID there are many

to places where there vill be a line coming off and it says

11 "to suppression pool." So what we say about this relief

12 line from the RHR heat exchanger also applies to varying

13 degrees to what is occurring if any of those lines

14 should lift.

.
15 The concerns are basically that this is a

16 safety relief valve line. Basically, it says 300,000
4

'
17 pounds an hour rather than 800,000 pounds an hour, but

18 it comes down into a straight pipe, not a ramshead or a

'

19 quencher. And a key point hare based on what we saw in

20 STRIDE and, I believe, in the Grand Gulf design, it has

! 21 got a horizontal run only a couple of feet off the pool,

22 if I read the drawing right. It comes out and makes a
i

23 hori'zontal run, and it is only backed up by a 1-1/2-inch

24 line f or the vacuum breaker that probably has a long

25 acoustic pathway.
j

!

.
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1 So we are back where we were in Mark I where

2 ve had small breakers and long horizontal runs. So

3 first of all, if the valve lifts, has there been a

4 definition of the basic clearing transient. That would

5 be the first thing that you would ask, that the pipe

6 pressure did exist in the line. It blows out of the

7 pool -- the bubble pressure.

8 Remember now, this is not a quencher close to

9 the dryvell wall. This is a pipe sitting maybe a foot

10 or so from the containment boundary, which then, in

11 terms'of attenuation, is going to be a lot less. So you

12 have a water det that will come out and you have a

13 bubble that will come out at some pressure.

14 Then you will have stea's coming out of the
.

15 pipe at what mass flux. Now, instead of having the SRYs

16 potentially opening at known conditions, depending on

17 how this thing f ails and at what conditions, you can

18 have a whole range of mass fluxes.

19 Are you going to get into a thing where the

j. 20 mass is sitting there chugging? Is it going to c.o.?

!
! 21 If so, it is sitting not far from suction strainers and
i

! 22 other piping. What is going to be the loads on the pool

! 23 boundary? What is going to be the loads on the various
!

24 structures?
,

25 Then it was presented tha t oscillatory

I
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1 operation is unlikely. I do not agree with that. I

2 think maybe a typical f ailure mode, this relief valve is

3 required to handle the full flow. If the controller

4 sticks 'open with the vessel at maximum pressure, it is
i

5 required to handle that flow and still keep the heat
|

6 exchanger below 500 psi. So that relief valve is

7 oversized.

8 If the controller should act at anything less
;

9 than maximum pressure, the relief valve should be more

to than sufficient to handle it, which means it should open

11 it. The pressure will drop. The relief valve will
i

12 close. The pressure will build up. The valve will
'

13 open. The pressure will drop. It will follow an

14 oscillatory cycling situation.

15 And now we say we have got this pipe entering
:

16 the pool that'comes up and sakes a horizontal run not
,

17 very far above the water that has small vacuum breakers

18 feeding it and the following concerns. If the water

19 gets sucked up in that line and actually passes where

20 those relief valves come in, it could roar right back up

21 on the line and impact the valve, even if it does not.

22 Now one of the things that has been one in the

23 ISSS that certainly facilitates the design is we have
,

24 this low-low set feature which is really a very good

25 thing. It blows the vessel down quite a bit before the
.

,

ALDER $oN REPORTING COMPANY,INC,

| 400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 654 2346

|
- - _ . . - - - - _ -. __ . . _ ._



. - - . _ _ _ _ _ _ _ _ _ _ - _ _ _ _ .

129

1

1

1 valve resent and then the pressure builds back up. That j
|

2 not only reduces fatigue on the containment, it also
|

3 essentially -- it dramatically reduces the probability

4 of subsequent actuation.

5 But here we have a situation where the thing

6 could sit there and with a long water leg now open up.

7 Now, where we talked about the first event clearing

8 phase, now we have a subsequent actuation with a long

9 water leg. So, number one, when it finally clears, the
- ,

10 pipe pressures could be significantly larger. The water

11 jets in the pool, the bubble pressures, but potentially

12 if this thing cannot get the water slug out of there in

13 time, however f ast the pressure is going up at the heat

14 exchanger end, it could potentially have that relief'

15 valve not serve its f unction, which is, namely, to

16 provide relief for the hest exchanger, because basically

17 it has got a 30-foot slug of water or whatever it would
, .

!

18 he in this line that it has to clear.

19 This -- I have discussed basically what

20 potentially could occur during steam condensing

:
21 operation. This line is also used during shutdown

22 cooling. Now the shutdown cooling pressures are

23 substantially less than the pressure value for the

24 relief valve. Typically, I guess, you are going to shut

{ 25 down cooling below 250 psi and the relief valve is not

:

!

[
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|
l
'

1 supposed to lift until 400-500. However, a single

2 failure would be failure of that relief valvo during the

3 shutdown cooling mode.

4 Is there any way in either of those modes that-

5 the operator is aware of what is going on? Could you
;

6 have a number of these cycles of this thing chugging

7 back and forth?

8 NR. KUDRICKs That would be water, though,

9 right, rather than steam?

10 MR. HUMPHREYs It could be 250 degree water

11 which would flash.-

12 MR. RICHARDSONa I am not sure how you get to

13 single f ailure in that condition and get the high

14 pressure.

15 MR. HUMPHREYs You are in shutdown cooling

16 mode and the relief valve fails.

17 MR. RICHARDSON: But you are at low pressure

18 in shutdown cooling, less than 135 pounds. .

19 MR. HUMPHREY: Well, at 135 pounds, then.

20 MR. KUDRICKs John, let's just focus for nov
,

21 on the concern. If I understand it, then, the failure
!

j 22 is the event. We tra not talking about the possibility

23 of this type of 3RB event along with another event like
,

24 a LOCA. We are focusing in that this is the event.

25 HR. HUMPHREY That you would need to talk

|
|

l
|
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[

1 about. It was stated that this is not to be -- that 1

2 steam condensing will not be used except in a certain

3 set of circumstances. I do not know that there is
,

e 4 anything in the guidelines that says you cannot use
i

5 steam condensing after a small break.

'
6 NR. KUDRICKa But if that were true, if that

1
'

7 were the situation. Is that what we are talking about?

8 NR. HUNPHREYa It could be a small break. It'

9 could be any transient. You have the break plus a

10 single f ailure and the single f ailure is the pressure
i

| 11 controlling.
i
i 12 Fundamentally, let me characterize the issue.
|

| 13 In fact, this came out of one of the engineers at GE,

14 that these lines have probably not he'en designed for

15 these conditions. They have been run to the pool and

| 16 just simply not -- all these issues of what is going to
!
'

17 happen in terms of containment loading and piping

18 loading and so forth under these events just simply havei

|
19 not been addressed.'

I
i 20 Now whether they are going to turn out to be

21 significant or controlling it is not clear at this

22 point. But they need to be analyzed..

| 23 Now I started with a small scope, and that was

24 the safety relief valve, the relief lines on the RHR ;

L

! 25 heat exchanger for BWR-6. Then the larger scope is that

!

!
,
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1 there are a number of other small lines that come out of
2 the ECCS systems that go to the pool.

3 NR. RICHARDSONs' Do you know what these are,
.

4 John?

5 NR. HUNPHREY: If you have got a PMID --
,

6 NR. RICHARDSONs Most -- if you have got a

7 thermal protection in the line, water slugs, things like
.

8 th a t?

9 NR. HUMPHREYs I do not know.

10 NR. RICHARDSONa That is what they are.

I 11 NR. HUNPHREYs I think they can occur in parts

! 12 of the line, at least that would have hot water in then
|

13 during shutdown cooling, and I do not think they have

! -

j 14 any vacuum breakers on them, which then raises the issue
*

a ,

15 of, you know, is this line going to be full of water.

16 Is it going to assume -- is it full of air with only a
<

17 six-foot slug of water? Or could it be full of water?

.i

18 If you have a small break accident or even a

19 transient, it is not unreasonable for a transient to end '

:
i

20 up with two psi in the containment, if you have an

21 isolation transient, and that will dump the upper pool

22 in 30 minutes. Based on what I understand, most of the
1

1 23 standard design -- STRIDE, Grand Gulf -- this horizontal
i

24 runs only couple of feet above the pool. If you dump
*

25 the uppet pool, you are going to flood that line. Now itj

i
!

!

!
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1 is not a matter of subsequent actuation. It is a matter
;

2 of first actuation.

; 3 NR. SCHWENCER: Let me interrupt --

4 NR. RICHARDSONs How did you to 2 pounds -- I
i

! 5 was just wondering how did you get to this set of

6 circumstances? You said you get the upper pool dump
,

,

7 with two pounds inside the containment?

8 NR. HUMPHREY: If you have an isolation

9 transient and heat up the suppression pool, depending
.

10 on-- we vill get to that in a minute-- how you want to

11 model containment response, if you model it that the
;

i 12 containment is in thermal equilibrium at the pool, you

13 do not have to heat up the pool very such before you

i 14 would pressurize the containment to two psi.

4 15 NR. RICHARDSON: You are talking about

16 pressurizing containment?

17 HR. HUMPHREY: And the dryvell.

18 NR. RICHARDSONa And the dryvell. :
'

19 MR. HUMPHREY: Via the vacuum breakers.

; 20 NR. SCHWENCERs John, I think I heard you

21 saying that GE or, let us just say, the applicant,

22 including GE, Be:htel, whoever, has not adequa tely

23 designed all of the safety relief lines going into the

24 pressure pool, that the RHR is only an example of what

25 your concern ist

i

I
>
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i

-
:
1

1 NR. HUNPHREYa I have never seen any analysis

i 2 addressing the effects of any of these lines for the
|

3 conditions that I have expressed. I

4 NR. SCHWENCER: Could I ask NPEL and perhaps

5 GE-Bechtel back ups Does this characterize your |

6 understanding of these lines?

7 NR. RICHARDSON Say that again?

I 8 NR. SCHWENCERs First of all, did you
t

i 9 understani that that was one of his concerns? I as not
;

} to sure the issue as presented said it quite that way.

11 NR. RICHARDSON: That the other lines were*

|
12 part of the concerns? '

13 NR. SCHWENCERs Yes, that he had concerns ;

; .

: 14 about the other lin'es -- -

.

j is NR. RICHARDSONa He mentioned the other

to lines. We did not mention then because in general ther
i

'17 are smaller and they are water systems and I guess
;j

18 basically that would be the limiting case to consider
,

'

t 19 and discuss. ,

|
20 NR. SCHWENCER4 What he has said is that he

'

4

!

21 does not believe that these lines were designed to

22 consider the conditions and I guess what I want to hear ii
;

'
23 is whether you agree with that statement or if there is

24 a basis not to agree.

26 NR. K0CHIS: Paul Kochis of Bechtel. Some of
;

;

I

!
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i

1 these lines are 1-1/2-inch lines set at very lov

2 pressures. They are, for example, on the suction side
,

|. 3 of like the low pressure core spray pump. Those valves

a 4 -are so san 11 and the transients are so negligible that

| 5 that is not normally included in the design.

I
6 The type of transient that John is talking

}]
7 about, that is not designed for any kind of valvej

1
i 8 relieving steam, but it is not typically done f or a*

;
'

! 8 water valve because there are thermal protections on the

to valve. They only discharge small slugs of water --
]

! 11 small amounts of water. It could be a couple of ounces,
!

'

! 12 a gallon of water -- something like that -- and they ;

,1

13 reclose, and they usually only operate when, for |
*

j

1 ,

! 14 example, a suction valve on'the ECCS pump is shut. ;.

j 15 So the equipment is unavailable anyway. It is ;

j 16 not normally done on --

|
j 17 RR. HUMPHREY: Okay. Now that addressed

| 18 BWR-6. Now here is where I as in sort of an unknown
i

19 area, but I think this same type of technology goes back

s

; 20 into some of the earlier plants. I as not sure_if, for

i 21 instance, it potentially affects BWR-5 and BWR-4 that

22 there are lines f rom the ECCS system entering' the pool.
:

23 It seemed worthwhile to at least see under

24 what conditions these relief lines could actuate and if;

!

) 25 there was a potential f or any loadings either on the

!

!

i

) i

!
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1 lines or on the containment from that actuation and, if

2 so, potentially what should be looked at. I have not

3 tried to go back into your earlier products, but I think

4 this did not just appear on the BWR-6.

5 Okay. I think that takes care of concern

6 number three.

7

8

9

10

11

12

13

14

15

16*

17

18

19

20

21

22

23

24

25

|
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1 Concern number 4 had to do with the effects of

2 pool stratification or other aspects of design that
1

3 could affect the temperature of the suppression pool.

4 The first issue that I raised had to do with the heat
'

5 sink credit that we take for the dryvell pool. In the

6 original Mark III design, the analysis assumed that you

7 had the break, you 'reflooded the break, and you kept the *

,

| 8 pumps running without turning them off or throttling
,

9 th em .

10 Therefore, the water filled up the drywell

11 pool with relatively hot water, and that even at peak

12 pool temperature the temperature of the water in the

13 drywell pool was 175, in some plants hotter than that.
| -

14 Since this is like 46,000 cubic feet, or it's plant

15 unique, or on the order of a third of the volume left in

16 the suppression pool even with upper pool dump, this is

17 a substantial hast sink.
1

18 Well, subsequent to the computer codes being

19 vritten with these assumptions in them, then the;

20 methodology was applied that if there is a break the

21 vater coming out of the break initially could be cool

22 enough to condense the steam and pull the water back

23 over the voir wall.

24 Since the temperature of'the water of the

I25 suppression pool at the end of a blowdown is say 40

!

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINtA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345

.. . ..
_ _ - -. . ..



'

l
I.

l

138
1

|

|

1 degrees warmer than when you start, and in Grand Gulf

2 starting at 90, the temperature would be maybe 130, it

3 would basically fill up the dryvell pool with 130-degree
1

4 vater, not 170-degree water.

5 Now if you want to take credit for 170

6 degrees, you have to assume that the pumps continue

7 running, that the water all lands in the dryvell pool,

8 that it mixes with the colder water in that pool, which

9 is like nov 15 feet deep, not just lands on the top and

10 spills over, and it becomes perfectly mixed.

11 That in itself seems somewhat questionable,

12 since the break could be such that it shot the water

13 toward the dryvell vall and it ran down the annulus, or

; 1-4 it could spill out into the lower pool. If you've ever

'

15 been swimming in a California lake, you know if you go

16 down about five feet it's about 32 degrees, that even

17 though you have got wave action that it doesn't stir the

18 pool up, that you end up with a layer of vara wateri

,

19 where the water from the break was landing. It is
!

20 basically cold water. There is no mechanism to stir the

!

21 cold water up.

22 But the coup de gras to that is that the

23 operators are specifically instructed in the guidelines,

24 and probably appropriately so, to maintain the vessel

25 between level 3 and level 8. In general, I guess for

f
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1 -concerns about getting liquid flow down the SRY lines,
'/

-2 generally you do not want to leave the pumps just

3 running flat out.

4 So for a steam line break, following the

5 existing guidelines you would have, based on our

6 methodology to allow ten-minute operator action, you'd

7 have reflood of the pool and then control of level, and

8 rou would have a pool that's got 130-degree water in it

9 rather than 170 degrees.

10 Well, a number was quoted as 6 degrees. I
J - ,

'11 have not run an analysis. I don't necessarily disagree

12 with that. My guess would be closer to 10 degrees,

'

13 whatever.. But here is a case where the existing
,

! 14 calculation doesn't follow the sethodology of the var we

15 have now in effect changed the licensing basis over the*

16 last tan years, in that that six degrees or ten degrees,

17 whatever, then should be -- the analysis should be

18 redone, and potentially that will then add to the bulk.

,

19 pool temperature.
,

20 So if a plant is sitting there at 178, that

21 would be 184, or if it's ten degrees it would be 188 as

22 a bulk temperature. And it will be plant-unique

23 depending on how much this has.

24 But I would buy six degrees seems reasonable.

25 My skuess, it would be more on the order of ten degrees.

1.
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1 HR. SCHWENCERs John, it sounds like ther |

2 agree with you that there would be an increase in

3 temperature. Your estimate was ten degrees. They said |

4 by doing some analysis they come up with six degrees,

5 but in general that there is an increase.

6 HR. HUMPHREYs Yes.

7 HR. SCHWENCER: They further went on to say

8 that there is some offsetting margin that they don't
.

9 take as much credit for. The decay heat, I assume -there

- 10 is more than perhaps there really is, is perhaps what

11 they're saying, and they don't take credit for'

12 structural heat sinks.

13 What they're saying, or at least what I read

14 them to say on the slide an'd the stani-up discussion of

15 it, was that this offsets and takes care of this. You

16 are agreeing or disagreeing with that?

17 HR. HUMPHREYs Well, having worked a lot in

18 containment analysis and interacted with the Staff, I

i 19 agree that we in general design nuclear plants in a

20 conservative mahner. But many of these conservatisms

21 have been not generously offered by industry, but

22 required by the Staff to provide what they felt was an

23 . adequate margin over the design to protect the health

24 and safety of the public..

25 So we just cannot automatically say we are.

f
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1 going to eat into those conservatisms. We can come to

2 you and say, could we trade off this six degrees that we

3 did not properly include against some other conservatisa
1

4 that you have allowed us or have asked us to include, ;

|

5 and maybe reduce some of the existing conservatisas and ;

.

!

6 wash that effect out. That would be something you would

7 have to decide.

8 ER. SCHWENCERs Assuming they were able to

9 convince us that there was still some margin left for j

10 the unknowns af ter they take care of this margin for the

11 six to ten-degree rise, does that speak to your concern

12 and does that response cover the issue?

13 MR. HUMPHREY: Yes, of course, if that were
. .

14 the only issue. There are a whol'e bunch of issues here

15 that address pool temperatures and they are in many

16 cases cumulative.

17 HR. SCHWENCER: This is on temperature.

18 HR. FIE1DS: I'd like to make one comment.

19 It's very common for PWR's to use containment structural

20 heat sinks to reduce the e'ffects of containment pressure

21 rise, and there would be certainly no problem if GE

22 proposed to do the same. And I think that is a huge

, 23 conservatism and more than makes up for a six to ten

|
'

24 degree difference.

25 HR. HUM"':"EY: It's about that order of
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.

1 magnitude.

2 HR. FIE1DS: We are also considering that the

3 containment atmosphere is the same temperature of the

4 suppression pool, which is another conservatism.

5 HR. HUMPHREYa That's right.

8 HR. FIE1DS: You mentioned before that

7 sometimes the Staff requires these conservatisms. I

8 don't want you to get the impression that we don't

9 require structural heat sinks, that's all.

10 HR. HUBPHREYs All I feel is that these issues

11 should be laid out on the table, properly evaluated by

12 both the applicant and the Staff, and then a decision

13 made including all of the effects, not having some

14 unknown effects that really are not being factored in.

15 The second issue -- in fact there are several

16 issues here that relate to pool stratification. In the

17 earlier Mark I and II designs -- and this was carried

18 over into Hark III -- the assumption was made that the

19 pool was sivars perfectly mixed. It turns out for the

20 earlier plants, because they are high pressure

21 containments and therefore experience their peak loads

22 in the short ters, whether or not there is 10, 20

23 degrees, whatever, pool stratification, and that may be

2d a few psi late in the transient, that will not have a

25 controlling effect on the design and therefore it is
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1 somewhat of a moot point. |
|

2 However, when we get into Hark III there are j

3 two distinct differencess Number one, it's a low

4 pressure design, so we're not talking about 45 psi,

5 we're talking about 15. And the second is, it is the

6 long-term transient effectsthat are controlling, not the

7 short-term. Therefore, an assessment of what the

8 effects -- treating the suppression pool as a single '

9 node, which is clearly non-conservative, the degree of

to that conservatisa needs to be assessed.

11 And11t's a strong function of how well the

12 design mixes the pool and the number of parameters I

13 tried to bring out. Number one is unether or not the

14 suction temperature'will be equal to the bulk

: 15 temperature. Depending on the location of the suction

16 strainers -- typically they are lower in the pool --

17 they will tend to draw colder water and the warmer water

18 will tend to be a t the top. Therefore, as you circulate

19 the pool the water at the botton will always tend to be

20 colder potentially than the average, and this will

21 -result in a long-term decrease in containment heat

22 removal.

23 let's say it's five degrees. That is

24 equivalent to having a bulk temperature rise of. roughly

| 25 five degrees.

*
r
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1 The second factor here is the surface

2 temperature. There is quite an extensive analysis in

3 the C1R Appendix N on pool stratification for the Hark

4 III. A lot of work has been done. The impression is

5 left that the analysis includes these effects.

6 But res11y, when we say that the containment

7 atmosphere is in thermal equilibrium with the pool what
I -

ve mean is the containment atmosphere is in thermal8

9 equilibrium with the pool bulk temperature which is 10

10 feet under water, not with the temperature on the

11 surface. Now granted the air space will not be in

12 thermal equilibrium with the pool. That is a

13 conservatism that, if it is appropriate, could be

14 licensed, and I think a conservatism could be taken in

15 that area.

16 But the current methodology does not do that.

17 One needs to assess how hot the surface temperature

18 could be to see whether that non-conservatism is

19 significant. And there are a couple of things that tend

20 to increase that.

21 The first thing we looked at was the small

1 22. break accident. There~vas a series of fairly

23 - sophistiested tests run for the Perry plant by Gilbert C

24 Associates back many years ago to look at the RHR
|

25 discharge arrangement. They determined that an angle of
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1 the nozzle of roughly 55 degrees was optimum and gave'

2 relatively decent mixing. This was not a really

3 in-depth study, but at least it qualitatively showed

4 that that was a fairly good arrangement for pool

5 mixing.

6 However, that particular design had a high

7 water level, which was all that was tested, that was

8 four feet above the discharge. In the STRIDE design and

9 I believe also in Grand Gulf, we have to check that.

10 The high water level is six feet above tha t discharge.

11 But that is not the key. The key is when you

12 dhap the upper pool and then de. press the water to the

13 top of tnst top vent you end up with like 12 feet above

14 that discharge, which puts the discharge at about the 50

15 percent. pool level.

16 Well, we did a quick look and taking some of

17 Dr. Hoody's, GE's, study, plume study, det analysis, and

18 it turned out that for a case where the suppression pool

19 would be at 185 degrees the plume would come out maybe

20 135. If you looked at the este at which it would

21 diverge and also at the rate it would sink, it would

22 never involve the top three or four. feet of the water.

23 So what potentially could happen here -- let

24 me take a cough drop here so I don't lose my voice here

25 -- what potentially could happen is that you could have
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|

1 a small break, you could dump the upper pool, you could

2 end up with a pool level then that was significantly

3 above the level that was analyzed. As you discharge the

4 relief valves, all the hot water rises to the top and

5 the BHR system would be basically circulating the water

8 in the lower half of the containment, the lower half of

7 the suppression pool, and leaving the water very poorly

8 mixed in the upper half.

9 And really, no mixing tests have ever been

10 done to assess what will happen in terms of pool mixing

11 under those situations. In that case the suction
i

12 temperature would be substantially less than the bulk

13 and the surface temperature would be substantially

14 higher than the- bulk.

15 The second effect here was the effect of

16 containment spray. It was brought out, but maybe not.
,

17 too clearly defined, that the containment analyses have

18 been done assuming the K of the heat exchanger is the

i
19 pool cooling K, and all the pool temperature responses

i

20 have been done on that basis.

21 However, mechanistically, the spray turns on

i 22 at 9 psi, which the analyses show that it will occur.

| 23 This was identified I think two years ago and put on the

24 design action list. This is a 7 to 11 degree effect in
]

| 25 peak bulk temperature just due to the reduction
,

I |
t

|
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,

1 basically in the size of the heat exchanger.
,

2 So if you're --

3 ER. KUDRICKs That's assuming you are at 100

4 percent and drop to 85 percent for 100 percent of the

5 time of LOCA to the time of peak, right?

'6 HR. HUMPHREYs From the time it comes on.

7 Now, what was mentioned is that the operator is

8 instructed to turn it off. That was one of the things .

.

9 that GE has been trying to get in the guidelines for a

10 year, and to my knowledge that is not in the

'
11 guidelines.

12 Okay, that is a way to mitigate this effect,

13 to tell the operator when the spray is no longer needed

14 to put it'back in pool cooling. That way you would

15 minimize the duty cycle at this 85 percent heat removal,

16 right, and maximize it at the 100 percent. However, you

17 need to assess when he could do that. If you take

18 ten-minute operator action, presumably, unless he's

19 standing right by the pressure gauge, do you tell his

i
20 when the temperature in the containment reaches a j

,

21 certain point to turn it off, or when the pressure

22 ~ reaches a certain point?

23 It would have to be engineered. And then,-if

24 you assume you wait ten minutes, you could still end up,

25 wit? a reasonable duty cycle in conttinsent spray, which
t

|

!.
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1 would then have to ';9 added to the analysis.

2 What has not been assessed here, the 7 to 11

3 degrees is only the effect on pool bulk temperature.

4 Initiation of containment spray mode with say single

5 failure of one RHR terminates mixing of the suppression

6 pool. It stops this det that is circulating the pool.

7 You are depending on that. Ihat is the mechanism you're

8 depending on now to take what is either coming out

9 through the top vents or coming out through the SRV's

10 and stirring it up so that you keep the pool mixed and

11 you do in fact take suction somewhere near bulk and you

12 do in fact keep the surface somewhere near bulk.

13 When you go into the spray mode, true, the

14 spray will land in the upper pool or on the operating

15 deck and come back through the upper pool dump lines and

16 it will overflow on the sumps and a small fraction of

17 it, let's say 1500 square feet or less, will actually

18 come raining down into the suppression pool. But on the

19 surf ace that is a f ar. less efficient mixing technique

20 than a jet stirring the pool up.

21 So in addition-to the 7 to 11 degrees times
~

22 whatever our duty cycle is, we also have a case here

23 where the mixing of the suppression pool would be

24 reduced, the pool would start to slow down. It's
|

25 eventually stopped while you are in this mode. So-while
,

1

1

1

l
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1 operation of containment spray controls containment

2 pressure, no question about that, it aggravates pool

3 temperature response in a-manner that has not been

4 conservatively analyzed.
.

5 ER. FIELDSs One question. You stated that

6 chugging does not promote mixing of the suppression

7 pool?>

8 ER. HUMPHREY: I did not mean to say that.

9 HR. FIELDSs I thought you implied that.

10 ER. HUMPHREY In the Mark I and II plants,

11 chugging is really a very efficient mixing mechanism.
I

12 It basically draws this water up in this pipe and blows

13 it out into the pool.

14 The Mark III containment loads report say's

15 that'in a Mark III -- now, one of the advantages of a
;

. |<

16 Hark III is that it has three rows of vents and
I i
'

17 therefore chugging is staged. You really don't get
. j

18 chugging in the bottoa vents. In fact, you any only get

19 one chug in the second vent, and it chugs at the top

20 vent closest to the surface, which is really a very

21 effective technique for aitigating the chugging loads.

22 It also apparently, based on the C1R, also

23 mitigates chugging mixing because it says that during

24 the simulation of the small break event that the

25 stratifiention was worse than-for the design basis
|

I
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1 event, where all the vents were cleared and it blew into-

2 the pool. However, it recommended using the

3 stratification curve for the design basis accident
.

4 because it said the RHR will come on and six the pool.

5 Well, GE does not ask the applicant what his

6 suction discharge arrangement looks like nor would we

7 know what to do with it if we did. We basically carry

. .
.

8 the assumption forward that it is perfectly mixed.

9 In Kuosheng-it was identified that the two --

10 in fact, I think I saw the-diagram. Right, this is also
.

the way Grand Gulf is laid out. In Kuosheng it was laid11

12 out so that A and B loops pointed in opposing

13 directions. I don't know how we came across this, but
'

14 Ed Leo ~ notified Kuosheng projects, you know, jokingly,

15 well, tell them to fail an RHB if they ever have a LOCA,

16 because basically instead of circulating the pool the

17 two are going to oppose each other.

18 I_ thought I saw in the sketch of Grand Gulf

19 that they're sitting there opposing each other, which

i 20 seans that instead of getting a circulation in the pool

21 what you are going to get is flows that fight each
|

l 22 other, and it'll come out and the cold water will sink I

l
! 23 and somehov find its way back to the suction, but not

i
l 24 have any mechanism where it keeps the pool stirred up.

25 And I won 't get into that, but there are

!
!
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1 relatively straightforward fixes to this. I won't say

2 fixes, but ways to enhance mixing. What was done in

3 Kuosheng, what you did was turn it around so that you

4 have it in the same direction.

5 But there are other things you can do to

6 enhance mixing. But whatever you do to enhance mixing,

7 unless you get a design where you can say it's perfectly

8 mixed, one or two degrees and we can write it off, I
|

9 think we're talking about five to ten degrees. |
'

|
|10 And this Kuosheng discussion that came up

11' here, I think it was discussed later, we assume that the

12 service water temperature is equal to the pool

13 temperature for sizing the heat exchangers. Now, that

14 assumption minimizes the applicant's cost in sizing his
f
i

15 heat exchangers. If he tells us that the maximum

16 surface water temperature is 90 degrees, then we size

17 the hat exchanger based on a pool temperature of 90

18 degrees and that makes for a smaller heat exchanger than

19 if we assume say 95 degrees.

20 But what has really been done, and this is an

21 availability issue, but what has been done is that's

22 ratcheted the applicant down to 85 degrees maximum

23 service water temperature, because last year when

24' Kuosheng was going through startup I got a call from the

25 site and they were talking about how the pool was
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1 heating up and so forth. They said the seawater is at
]

2 87 degrees, can you believe that. Their maximum is 95,

i 3 that's what their service water t'mperature is. Theye

4 said, we were not testing right now. Maybe they had a

5 leaky SERV. The best we can do is hold the pool at 92

6 degrees with the heat exchangers, RHR running flat-out.

7 Well, that's not unreasonable, when you think

8 about a reasonable but not perfect mixing system that ,

9 basically, with very little heat addition, the thing

10 just running itself, you're asymptoting down to roughly

11 5 degrees, which means that when that applicant gets to
~

12 90-degree seawater he's going to be up against the wall,
I

13 not 95. And maybe 95 occurs only once every millenium,

14 and maybe occurs every 10 years. Well, he really has a

15 90-degree limit and he. doesn 't know it.;

18 The only place this is a safety. issue is if he

17 gets a lot of warm summer weather he is going to end up
,

18 running his RHR longer and more frequently -- I believe
,

19 it's designed for one actuation a month -- than he would

20 have based on what'he assumed he would have had. But

21 again, that-is something that would come out in

22 - maintenance and so forth. The system might be down more

- Z3 than you would have predicted, additionally.
,

24 HR. FIELDS: I guess I's getting a little

25 confused here. We're talking about so many different

,
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1 issues and we're sort of getting off on side tracks.

2 I'm not sure.

3 Could you tell us, one, did they' represent all

4 your concerns adequately? And two, what in particular

5 do you have a disagreement with with what they said?

6 What exactly do you think they are doing wrong or have

7 not accounted for?

8 NR. HUMPHRLYs When we went through 4.5 on the

9 upper pool dump and containment spray, I thought that

i 10 they did not bring out the effects of the bulk

11 temperature rise, the effect on pool mixing, and simply

12 said the soproach is to turn the spray off. And there
.

13 is nothing in the guidelines now that I'm aware of that

14 tells them to turn them off o'r provides the engineering -

i

i
'

| 15 basis to do that.

16 After all, here is a plant safety function.

17 You're telling the guy to turn it off. He needs some

18 specific instructions of why and when to do_that. To my

19 knowledge, there is no such thing, although I know GE

20 has been trying to get.it in the guidelines for over a

21 year.

22 In the area of the pool temperature, I was

i 23 clarifying, when they brought out that it was an
.

'
24' availability issue, it was, but I was trying to

i

25 characterize why I had mentioned that. Namely, it shows'

,

|
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1 the kind of degree of stratification, even with little

2 heat addition, that we are actually getting, and that it

3 has a potential safety impact in terms of the increased

4 use of the RHR system.

5 HR. FIELDS: The response to Grand Gulf is you

6 see a continued probles on this issue for Grand Gulf?

7 HR. HUMPHREY: The issue as I see it in pool

8 stratification is quantification of this effect for

9 Grand Gulf. It was just dismissed. It needs to be
|<

10 quan tified . As we've brought out at the meeting here, |

11 if they've really got opposing jets, that is certainly a;

12 non-optimum design.#

13 Given thst the effects are. quantified, then

14 the Staff and Grand Gulf could assess whether you can

15 bury that in existing margin or what have' you.

16 Certainly the current analysis of pool temperature that

: 17 neglects this effect is certainly non-conservative by a
!

i

18 substantial aaount.
l

19 HR. SCHWENCER: Could we ask Grand Gulf if i-

l

20 indeed you do hsve these opposing things and whether you b

21 took-that into account in making your presentation on

i- 22 aixing?

23 HR. RICHARDSONs The two jets are opposing one'

24 another. They're'about 200 feet apart, so they are

25 significantly apart.
I

I
)

l
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1 ER. FIELDS: 200 feet?

2 HR. RICHARDSON: Something on the order of 200

3 feet.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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1 HR. TOWNSENDa I would like to comment on the

2 claim that chugging does not six in the MARK III

3 system. In the tests we have run -- and we have

4 presented the results to the NRC -- that horizontal

5 vents do significantly six the pool as well as the M ARK

6 Is and IIs do. John's claim is absolutely wrong.

7 HR. HUMPHREY: If Hal characterized my clain

8 that the chugging goes not six the pool, I did not mean

9 to imply that. We have the CLR. We can quote the page

10 out of Appendix N. It said that for this test that

11 simulated the small break, that it heated the upper part

12 of the pool and the lower part of the pool was basically

13 unaffected.
.

14 Well, the chugging had mixed the upper part of

15 the pool, but the statement right out of the CLR said

16 that that was not as effectiv,e as alxing that occurred

17 for the design basis test for which this curve was

18 drawn.

19 MR. TOWNSEND: Which is a conservative

20 assumption to make, that in f act the data shows that the

21 pool is quite well-mixed.

22 HR. HUMPHREY: I as just quoting what I read

23 out of the C1R. It should be written up somewhere if

24 that is the case.

25 MR. TOWNSENDs It has been.
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1 HR. SCHWENCERa What I an hearing here is

2 there~is data to back up your response that considerable

3 mixing occurs with the vents?

4 HR. TOWNSENDs Yes.

5 HR. SCHWENCER And that we could expect to

6 see.

7 HR. TOWNSENDa Yes.

8 NH. SCHWENCER: Okay.

9 HR. HUNPHREY: I think that covered Issue

to Number 4.

11 HR. HOUSTON: Should we take a lunch break at

12 this point? It is 10 after 12:00. What do you think?

13 That should be good enough. Let us meet back here at

14 1s 15 and give John a chance to rest his . throat.

15 [Whereupon, at 12:10 p.m., the meeting was

16 recessed, to reconvene at is15 p.m. this same day.]
,

17

18

19

20

21

I 22

23

24

25

i

|

|
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1 AFTERNOON SESEIQE

2 (1a20 p.m.)

3 ER. HOUSTON: I guess we have the main parties

4 here, and the rest of them will come back sooner or

5 later. I do have some copies of the attendance list

6 here if anyone wants them.

7 And just before lunch break, John had been up

*

8 to concern number 4. So I guess we will start with 5.

9 And we would certainly like to finish by 5:00 o' clock

to this afternoon. If we can hold that kind of a schedule,

'

11 I think a lot of people would appreciate it. But we do

12 not want to cut anyone short.

13 HR. SCHWENCERs Okay. With that admonition of

14 sticking to the schedule, either Dean or I may play

15 timekeeper and say, well, let us see if maybe we can

16 summarize here or something. It may be in the vein of

17 trying to keep it moving with it.

18 So with that, John, it is all yours.

19 HR. HUHPHREY4 The next concern is concern

20 number-5. That has to do with drywell bypass leakage.

21 Hany years ago the staff concluded that it would be

22 advisable to have additional margin in the HARK III

23 _ design for dryvell bypass and recommended a capability

24 of something on the order of 1 square foot and also said

25 meeting 10 percent of that would be evidence of

ALDER $oN REPORTING COMPANY,INC,
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'

1 complying with that requirement.

2 I know that is a very reasonable thing. 10

3 percent allows quite a bit of degradation, lots of.

4 things, like drift. And you only test every 3 years, so

5 there could be some change in the leakage over that

8 period of time, and also following a LOCA.

7 All the HA(K III plants, to my knowledge, have
e

8 been analyzed for their drywell bypass leakage

O capability. However, the methodology that was used

10 based it on the small-break accident. I went back

11 through'the design record files, and back in 1974 was

12 when this decision was made. And it was really made<

13 based on laakage without containment spray.

it was t'lking about, it14 In the design review a

15 said the limiting case without containment spray, of

16 course, is the small-break accident, because it takes 6

17 . hours. Then they went on to containment spray

18 pressurization due to bypass leakage with containment

19 spray, and they kept the same methodology.

20 Well, clearly, this worst-case with sprays

21 that come on at 13 minutes is the break that will put

22 the most amount of steam in the containment in that

23 first 13 minutes because the sprays then can handle more

24 -- are not controlling at that point.
1

25 He have run that analysis for STRIDE, and it '

!
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1 turns out that that is an intermediate break somewhere

2 in the .2 to .5 square foot range. Now, for STRIDE it

3 only turned out to be .1 to .2 square feet in terms of

4 the allova'ble leakage capability. Instead of 1.4 square !

5 feet, I think it was about 1.2.
I

6 So if that is characteristic of the other 1

7 plants, it will not be a large effect.. I believe Grand

8 Gulf now has a calculated value of .9. So one might

9 only expect a couple of tenths' difference if the

10 caluculation were run at the limiting vessel break area

11 rather than the small break.

12 However, the way the analysis was done, you

13 first entered a code and the code told you for a given

14 vessel how a big a vessel break you needed to blow down

15 in so many hours. Then that number was put into a

16 containment code to calculate how big a hole you could
.

17 put in a dryvell.

! 18 So it is not clear that every plant will be

19 exactly this .1 to .2 square foot difference. Suffice

20 it to say that the current methodology stating the small

21 break is controlling is incorrect and nonconservative,
c

!

22 and that there is in effect -- it does not look like it

23 is large, but it does look like it will degrade the

24 calculated leakage capability.

25 That is a long-winded characterization of what
i
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1 I thought was maybe slightly incomplete this morning.

2 This is 5.1. Okay.

3 NH. SCHWENCERs What about the response, are

4 there any items in there that you want to bring to our

5 attention?

6 HR. HUMPHREY: The statement that the break

7 size has little effect, it turne out for STRIDE it was

8 only a couple of tenths of a square foot, so that the
.

9 calculated number using the limiting break size was only

10 slightly smaller. I do not know that we have done
\

11 enough wock to know that that is generic yet, because we I

I
12 only did one study for standard plant. I

13 At least, the statement in the FSAR should say

14 that it is the intermediate break that is controlling

15 and not the small break. The statement that the

to analyses are conservative is true, so this could be

17 traded off against some of these conservatisms if they

18 were to be quantified. '

19 HR. SCHWENCERa Okay. So potentially, if this

20 is quantified, the concern has been addressed?

21 MR. HUMPHREYa Either with the current>

1
'

22 methodology, a new calcula tion could be runs or some

23 attempt could be made to keep the same leakage area by

^

24 taking credit for additional conservatism.

25 HR. SCHWENCERs Okay, do you want to move on

|
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1 to your next one?'

.

2 HR. HUMPHREY4 That was related to

3 capability. There were four issues that I brought up

4 related to the design basis. I think one of them was

5 left out, 5.2, on containment overrpressure. I do not

8 know that this was quite accurately characterized.

7 The way I characterized it is the FSAR

8 analyses neglect drywell bypass leakage. They simply

9 assume the leakage is zero. For small leakages, that is

10 not an unreasonable thing to do.

11 However, if a 1 square foot break will

12 pressurize'the containment to 15 p.s.i. in 13 minutes,

13 then you would expect a tenth of a square foot break to

14 pressurize it of and by itself to 15 p.s.i. on the order

15 of an hour, maybe slightly longer, depending on how

16 effective the heat sinks were. And that is compatible

17 with everything we have been saying about HARK III.

18 Ve have said that a leakage rate of 200
|

19 percent in 6 hours, the old number, you would take that

20 leakage rate without spray. That was the original BARK

|

21 III design concept. That turns out to be like .035,'

I
'

22 .04, something like that. So here you would say that

23 -would be worth 15 p.s.i. in 6 hours, so .1 square feet
=

24 - would be something on the order of a couple of hours.

25 So it says that if you are going to go to a

|
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i

1 leakage in the tech specs somewhere on the order of 10

2 percent capability, then the question that needs to be

3 addressed is at what margin do you want to apply to
.

|

|4 that?

5 If that is the tech spec allowable, if you |
,

6. could run a leakage test at that value and still start

7 up the plant, then what value should be used for the

8 FSABa should it be that value or should there be some'

9 additional margin applied like this, hopefully not a

10 factor of 10 but 'some f actor applied when you do your
,

11 FSAR analysis to account for increases in leakage

12 following a LOCA.

13 Anything near 10 percent is a significant
:

14 effect. for an FS AR analysis because typically you do not

15 reach peak pressure until 2 or 3 hours, and it is says

16 just the bypass. leakage itself without spray now would

17 pressurize the containment to design pressure during

| 18 that period.of time. So it is neglecting the effects of
.

19 pool evaporation or anything else. So it is not a
.,

20 neglectable value.

21 NR. SCHWENCER: Part of his need to control

22 these, they have either automatic or manual means. I

23 assume.-from your characterization that~this is something

24 that happens over a period.of hours?

25 HR. HUMPHREYa Yes,-that is correct.

|

i
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1 ER. SCHWENCER: Do you believe their responses

2 have dealt with the issues? )
3 ER. HUNPHREYs I believe it has dealt with )

4- that issue, but the next issue is the containment spray

5 duty cycle.

6 NR. SCHWENCER: That is Issue Number 3, 5.37

7 ER. HUNPHREY: Yes. This would be 5.3.

8 ER. FIELDSs Is 5.2 resolved?

9 NR. HUNPHREYa I think the FSAR analysis

to should model drywell leakage if drywell leakage is a

11 significant trend in the analysis. I think to leave it-

12 out when it is on the order of -- it is 10 percent of

13 capability is not really correctly modeling the

14 containment response.
.

15 MR. BUTLER But the key is, I thought the

16 rasponse was that since peak pressures are not reached
\

i 17 until long tera, that once the sprays come on it will

18 quench out any of that steam that is bypassed. Then why

19 does the bypass leakage -- why is it needed in the
|

20 lo ng-te rm . a nalysis?

,

21 NR. HUNPHREYa Because one of the things the

22 long-term analysis should address and quantify is the

23 -. fraction of time that the RHR is in spray. To really be

24 effective, you have to turn it on onceuor twice during

25 the first 2 or 3 hours. If you are really leaking a lot
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|

1 through the wall, the thing may cycle fairly

2 frequently.

3 HR. BUTLEBs It is a duty cycle

4 consideration.

5- MR. HUMPHREYs Primarily, it would fall down

6 to the duty cycle on the RHR.

7 HR. SCHUENCERs And that gets to your third

8 point. So I think we may be ready to move to that.

9 HR. HUMPHREYs Moving to 5.3, it would say

10 that if you put that leakage rate in -- and recognize

11 that some of the lower floors of the containment are not

12 going to be well cooled by sprays and therefore, you

13 will not depressurize the whole containment like the if

14 the spray could entrain all the air-- so it -vill come'

15 down asymptotically to some value which is not as low in

16 pressure as if the spray could entrain all the air. And

17 then the operator.can turn it off.

18 Well, the sprays have cooled the heat sinks in

19 the containment somewhat, but they have mainly cooled

20 the airspace. They are designed to entrain the

1

[ 21 airspace. Therefore, the heat sinks may still be
l

l 22 relatively warms and, therefore, you will still have
|
! 23 relatively warmed heat sinks depending on how fast he
|

24 turns-the spray on, leakage and pool evaporation, which

25 will tend to bring you back up.
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'

1 HR. FIELDS: Excuse me. How hot do you expect

2 thess heat sinks to get?

3 HR. HUMPHREY: If the spray comes on at 9

4 p.s.i. for a saturated con tainment, that is about 170

5 degrees or so. Of course, the steam may be considerably

6 varmer than that. It depends on where it is leaking.
f

7 Steam could be in the drywell, maybe 240 degrees, of

8 that order.

9 HR. FIELDSa Are you saying that the surface

10 of the heat sinks will be 170 degrees?

J 11 HR. HUMPHREY: Right. The reason I mention

12 heat sinks, they will tend to shorten the duty cycle

13 between the next spray cycle.
i ,

'

14 HR. FIELDS: If anything, the heat sinks will'
,

15 remove energy from the atmosphere.

16 HR. HUHPHREY: Oh, they will.

17 HR. FIELDSs Under all conditions, as far as I
.

18 ca n se e .;

| 19 HR. HUHPHREYs They will remove it until you

L - 20 have turned on the spray and cooled things down-below

21 the temperature of the hea t sink. Then when you turn

-22 the spray off,Lthey will tend to be a heat source. 4

| 23 HR. FIELDSa The heat sinks are not

'

24 saturated. There is not a straight.170 degree.

25 temperature throughout the entire heat-sink, especially

!
I
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1 concrete. It drops off fantastically in concrete, and
.

2 even like the steel liner, the temperature across that

3 3/8ths or 3/4ths of an inch is maybe 100 degrees, 50

4 degrees, depending on your heat transfer coefficients.
,

5 But do you have some reason to believe -- have

6 you done some analysis, I as asking, to show that these

7 heat sinks will actually turn into heat sources?

8 HR. HUNPHREYs' If the bypass is-on long enough
p

9 to bring the temperature up aboMe whatever your cutoff

10 temperature on the spray is. If not, they will always

11 remain heat sinks. So the answer to that is, no, I have

12 not done a heat transfer analysis on it.

I 13 The third issue here, this is between items 3
~

14 and 4, I believe. That was neglected. This is called --
|

7-
15 MR. SCHWENCER: John, could I just ask you one

18 thing?

17 HR. HUMPHREYs Yes.
,

18 MR. SCHWENCERa MPCL had indicated that this'

i

19 is not a' safety issue. Do you agree with that

i 20 characterization of theirs?
,

21 HR. HUMPHREY: It is not a safety issue.as

| 22. long as the effect on containment respohse, including

|
23 pool temperature, is adequately addressed and that the

24 values tha t are - reached are within acceptable design

25 margins.
-
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'

1 HR. SCHWENCER: Okay.

2 HR. HU5PHREYs An iten I had tha t apparently

3 was inadvertently overlooked is what I call degradation

4 of serr= function. We have a 2 p.s.i. signal in the

5 drywell that scrams the reactor. There are several

6 bases for that 2 p.s.i. signal. Certainly, for a DBA

7 you can pick almost any reasonable pressure and the i

8 pressure goes up so fast that you will be at 3, 4, 5,

9 p.s.l., and it will trigger it very rapidly.

10 -It is - there f or two thingst one being loss of*

11 -fan coolers, and the other being small-break accidents.

12 The analysis of containment response for a loss of fan

13 cooler transient- previously has assumed that the

14 containment starts out at 135; which is its tech spec
,

15 maximum and zero p.s.i.g.; heats up constant mass heatup
.

16 until it pressurizes to-2 p.s.i.

17 MR. FIELDS: Excuse me. You said

18 containment. You meant dryvell, did you not?

19 ER. HURPHREY: Yes. I stand corrected.

20 .With leakage anywh'...t tear 10 percent, if you-

21 .look at a transient, tb.- w becomes significant-

22 during'this heatup. So if- W aquals MRT, as temperature.
]

23 .is going up and you are pressurizing'the dryvell mass is !
,

24 going-down. . You are.actually bleeding some of the mass

25 out into the containment. Now, the temperattre that you.
4
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1 will reach when you finally reach.the 2 p.s.i. scram'

2 point could be significantly higher than what you have i

3 calculated before.

4 Let me say that the proposed tech spec for ,

|

5 Grand Gulf that allows negative absolute pressure j

l

6 operation is another factor here.
;

7 NR. FIELDSa Excuse me. I would like toi

8 pinpoint what accident we are talking about. First of

9 all, the 10 percent is 10 percent of the allowable A
,

10 divided by the square root of K7

11 HR. HUMPHREY: Yes.

12 NR. FIELDSs The accident is?

13 NR. HUNPHREYa Loss of f an cooler transient.2

14 NR. FIELDS: No break?*

15 HR. HUMPHREY:- No break. This is just loss of

16 dryvel1~ coolers. Are you going to get excessively high

17 temperatutes in'the drywell during the transient? And

18 previously in the analysis, among a bunch of other

19 assumptions that we could. talk about, has assumed that

20 there was no tass lost fron-the drywell during this

21 process.. And if there is significant leakage through

22. the dryvell vall during this process, then'the

23 calculated temperature that .you had to drive the ~drywell

24 up to beforeLyou will reach 2 p.s.i..can be quite a bit

25 higher..

1
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1 HR. FIELDSa How high?

2 BR. HUMPHREY: There were calculations

3 indicating it could be over 300 degress. You could

4 almost get any number 2ou want, and if you begin to fall

5 off the cliff where you can match the temperature slope

8 and it is getting close to that with the 10 percent

7 capability, then as you heat up you just at a certain

8 pressure you can pump mass out as fast as your DTDT is

9 going up, and the PDT is zero.

10 HR. FIELDS: You are saying for this condition

11 ' where you just lose the fans and if you have excessive

12 leakage from the drywell you could reach tempertures of

13 300 degrees inside the drywell?

14 HR. HUMPHREYs Well, you could reach any

15 calculated temperature. You could go up to 500 degrees

18 if you wanted to. It is basically the DTDT has two

17 competing terms: The HDT going out, and DTDT tending to

18 drive the temperature up. If the DNDT term is large

19 enough, and if it reaches that at.a given pressure to

20 compete with the tempera ture rise ' term, you will just

21 never pressurize anymore. You will get up to, say, 1.5

22 p.s.i. and just stop there. That differential across

23 the wall, and then the temperature will keep right on

24 ' going up, and you will'never pressurize any more than

25 th a t.

|

!
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1 The tach spec that allows negative pressure

2 operation exacerbates that. Basically, if you could be,

3 say, half a p.s.i. negative absolute in both the dryvell

4 and the containment, okay now you have to get 2.5 p.s.i.

5 tamperature/ pressure increase before you will get a 2

6 p.s.1. scram signal in the drywell. So that allows more !

;

7 margin for leakage to compete with temperature plus it

8 gives you more of a pressure change, too.

9 So both of these effects need to be analyzed.

10 Basically, those transients should be run, I feel, for

11 the limiting set of tech spec conditions on both leakage

12 and initial pressure.

13 NR. SCHWENCERs John, maybe at this point,

14 have you characterized this concern? It is one that
i

15 apparently the perception is it was not addressed in the

16 HPEL presenta tion.

17 MR. HUMPHREY: It was not.

18 MR. SCHWENCER I would like to ask HPEL if

19 they feel this has been addressed or if you are prepared

20 to address this so that we can get a reaction on how you

21 would deal with this issue.

22 HR. RICHARDSON: We missed.this one, I guess.

23 MR. SCHWENCER: Perhaps you might give it some.

24 thought, and maybe before the end of the day you might

25 be able to do'something with that or we will have to

i
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1 decide how to do that later.

2 Why do you not go ahead? It does not look

3 like this one we will resolve. I just want to be sure

4 that the concern is articulated.

5 Do you understand the concern? Do we need,n

6 more discussion on that?

7 HR. HUMPHREYs There is another part to that.

8 The other part is a different transient, which would be

9 the small-break event for the standard, I believe, is

10 .01 square foot break. It appears the 6tyve11 will

11 pressurize f ast enough so that leakages of this order

12 will be overridden. But for slightly smaller small

13 break, for a small-break accident, these leakages then
.-

14 vill come-into play and be a competing term with-the

15 temperature effect.
i

16 Now, what I said about the loss of fan coolers

17 applies to the sas11 break, with one additions during a

18 small break, instead of air leaking out through the

19 vall, there is steam leaking out through the wall.

20 So during the -perion of time when prior to the

21 scram of the reactor steam is leaking out through the

22 vall into the containment, potentially heating equipment

23 such as the hydraulic control units, due to condensation j

24 of the steam, you could be so unlucky that your-whole

; 25 leakage was due to a couple of penetrations that the HCU
I'

4

!

' s
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1 floor. And therefore, with the small break going on in

2 the drywell, the leakage was coming through the wall and

: 3 bathing the lower part of the containment with steam nov

4 rather than just warm air.

5 The question then would be how long would this

; 6 go on before you finally reached the 2 p.s.i. scram?

7 And would the effects of this environment on that

8 equipment degrade its f unction?*

9 I do not know. I have not run an analysis of

10 th at. But again, the analyses that have been done

11 assume zero leakage, and any leakage of this order

12 appears to degrade the scram fune. tion.

13 HR. SCHWENCERa Is this a relatively long-tern

14 or short-term phenomena, as you view'it?
.

15 HR. HUMPHREY: I think we are talking about

1

i 16 minutes, 10, 15, 20 minutes. The *ype of thing before

17 you finally scram.
:

18 HR. BUTLER: Is there not a temperature

19 monitor in the dryvell atmosphere that is alarmed in the
i
'

20 control room?

21 HR. HUMPHREYa Yes, there is. But the

22 operator has some reasonable period of time to do |

' 23 something about that. There is no -- as opposed to pool

24 temperature, there is a a high pool temperature when you

25 turn on the RHR, and then there is another temperature
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1 at 110 tha t you scram. In dryvell there is only a time

2 limit. At 1:35 I think you have an hour or two to take

3 some action. There is no scram if it gets to 170.

4 Maybe you can look at it as something that may be

5 considered to avoid this.

6 Okay. Moving on to 5.4, I think the concern

I
7 as they described it was fairly well characterized.

8 Hydrogen tends to diffuse fairly readily. But the way

9 the MARK III has been advertised is that the drywell

10 mixers take suction f rom the containment, blow it into

11 the drywell, and push the air out through the top vents

12 where it provides a blowing action on the pool to remove

13 any radialysis hydrogen.

14 If the actual leakage is anywhere near the

15 tech spec value, the air will all leak out through the

16 drywell wall before you ever build up enough pressure-to

17 bubble it out through the vents.

18 Now, as I said, the hydrogen tends to diffuse

19 fairly readily. That does not say that this degradation

20 of the mixer f unction is going to result in pocketing of

21 hdyrogen. The MARK III containment is fairly open and

22 so forth.

23 It simp?.y means that the way that it has been

24 advertised, providing the circulating function,,would be
i

25 not as it would function under those kinds of leakages. I

l

|
1
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1 So that would need to be assessed whether that was still
2 all right.

3 HR. FIELDSs But you do not have any

4 particular concerns about if it did come to the dryvell

5 vs11s, you do not have anything specific that you find
,

6 wrong with it?

7 HR. HURPHREYa Hy expertise is not in-hydrogen

8 diffusion. So I cannot say whether or not -- we do

9 assume that again the ' HARK III containment is the single
,

10 node for hydrogen, we assume that it is perfectly*

11 mixed. Of course, it could never be perfectly mixed.
;

12 If it is a tenth of a percent difference, 2/10ths'of a

13 percent difference, this simply degrades that function

14 some more. And some assessment maybe should be made'

15 - whether it is still in just bulk diffusion or bouyancy

16 is enough so that you do not depend on this full

17 circulating .ef fect to main tain below 4 percent.

18 NR. SCHWENCER: The Applicant maintains that

19 the bypass leakage has been bounded in the existing

| 20 design. Do you have problems with what his statements
i

21 in response are?

i 22 NR. HUMPHREY: He says a measured leakage.is

23 600 s.c.f.m. That is'far less-than the tech spec

24 value.
,

25 -ER. KUDRICKs John, I am not sure I i
i

.

t
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1 understand. If I have the leakage -- let us assume I

2 have the leakage -- I still have to replace that air by

3 the fan.

4 ER. HUMPHREY: Yes.
,

5 HR. KUDRICKs The only difference is rather

6 than going through the pool I am going through this

7 undefined leakage.

8 NR. HUMPHREY: Yes. It could be at the top of

9 the dryvell, for instance, if you want to play devil's

10 ad voca te. The air could come in at the top and go

11 through the the wall and go out.

! 12 HR. KUDRICK: But the response was their

I 13 inlets are still above that.
.

'
14 MB. RICHARDSON: The hydrogen goes in the same.

15 annular region up to the same place irrespective of

16 whether it comes through the pool or the drywall.

17 NR. KUDRICKs Based on what I have heard, I

18 would have thought you would have said that addressed

19 the concern.

( 20 NR. HUNPHREYs If the air comes out through

21 the vents, and there is radicalysis providing a blowing

22 action to transport that hydrogen up to the recombiners
;

23 that are on the operating deck, if the hydrogen is
!

24 leaking through the wall, 70 or 80 feet off the pool,

25 then.there is no blowing action circulating it, and you

I

l

.
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1 are relying on bulk diffusion -- and which'may be
,_

2 perfectly adequate, it is just not how the design is

i 3 advertised to function.

4 I think Issue 5.5 anybe was covered earlier

5 when I discussed the potential of a small-break accident

6 -occurring and having steam leak out and create local

7 temperature areas in the containment.

8 HR. FIELDSa So you are satisfied with their

9 response?

10 ER. HUNPHREYs If this is true, there is no

11 measurement, for instance, of dryvell leakages you could

12 have all your leakage coming out or 90 percent of it

13 from one bad penetration right next to the HCU. There

14 . is - nothing in the test or qual'ifications 'that precludes
4

15 that. If that were the case, that'would certainly be

16 not as desirable of a more uniformly dispersed leakage.

17 5.6, the original basis for the drywell

18 leakage test was based on maximum initial submergence.

19 But when you dump the upper pool and have very little
f

20 drywell holdup, which can occur either for a small-break

21- accident or for any LOCA where the operator per the

22 guidelines controls the level in the vessel for any LOCA

23 in the steam line where the operator maintains the level

! 24 in the vessel below level 8 and does not spill water out

25 the break, the level in the suppression pool will be
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1 such that it will take roughly 6 p.s.i. to clear the

' 2 vents.
|
i3 The Grand Gulf compressors I think are

4 adequately designed. I believe they are rated at 10

5 p.s.i., so they have enough flow. But now the leakage,
;

6 if you were doing a DBA analysis, for instance, okay,-

7 the controlling -- and you wanted to include bypass

8 leakage in the analysis, instead of using the leakage

9 you would predict with a 3 p.s.1.d. across the drywell

10 vall, you should use the leakage that you would predict

11 for a 6 p.s.i.d. across the wall, which is going to be

12 higher both by square root of delta P and it is also

13 going to be higher because typically as a drywell is
~

14 pressuriz'ed, as it expands, the actu'al A square to K

15 increases.

16 It is possible that the current tests, 3

j 17 p.s.i. and 30 p.s.i., are still sufficient, and you can

18 draw a curve through there. You are interpolating. And

19 if you track the 3 p.s.i. number fairly closely and it

20 did not change auch, you mayb'e do not have to run a 6
!

! 21 p.s.i.d. test.

l

22 But it appears that 6 p.s.i.d. for the
|

23 conditions I mentioned is really the controlling delta P

24 -a:ross the wall, not 3.

25 NR. KUDRICK: But the test, is it designed to

|
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1 identify a leak area?

2 MR. HUMPHREY: Yes.

3 MR. KUDRICKa Once you have identified that

4 leak a rea, that is perfectly valid over an entire

5 spectrum of pressure.

6 MR. HUMPHREY: For a steel vessel I would

7 totally agree with you. For a concrete drywell, I aa

8 not sure. That may, in fact, be the cases or it may be

9 that as you begin to pressurize, you begin to open up

to cracks and so forth and the A over squared K is a

11 actually a function of pressure.

12

13

14

15

16

17

18

19

20

21;

'

22

23

'

l 24

f
25

|
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1 HR. KUDRICKs Ok ay , I understand.

2 ER. HURPHREY: Issue 5.7 I think is adequately

3 addressed. In the STRIDE design, the compressors are

4 only rated at 6 psig. In Grand Gulf they're rated at

5 10. I think 10 provides ample margin.

6 The response is not quite accurate. The

7 suppression pool level, the minimum is two feet above

8 the top of the horizontal vents. It's clearly not the

9 controlling case. The controlling case would be the

10 maximum. But even the maximum only comes out somewhere

11 in the 5 to 6 psig.

12 HR. SCHWENCERa But on balance they said

13 enough in their response to make this concern go away

~

14 for Grand Gulf. An I understanding that correctly,

15 John?

16 ER. HURPHREY: Yes, I believe so. The first
.

17 one should say maximum suppression pool level is

18 whatever, 10 or.12 feet above the top of the vent, which

19 is 5 or 6 psi. However, it's good for 15 psi.

20 Okay. About a year ago some representatives

21 from General Electric came in to talk about the GE cas

22 system and recommended to the Staff, I believe

23 generically, that since the GE car system couldn'tj

24 seasure--

j .25 HR. SCHWENCERs. Excuse me, John. So that our

i

! l

.
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1 transcript is clear, when we move to another item would
,

2 you just identify it? I assume we are now on 6?

3 MR. HUMPHREYa Yes. 6.1, I'm sorry.

4 He recommended to the Staff that whenever the

5 level in the vessel got to level 1 tha t , since you could

6 not seasure potentially the hydrogen concentration in

7 the dryvell, the safe thing to do was to turn on the

8 recombiners and the mixers.

9 'It turns out that in the GE RHR system there

10 is a system given to the architect-engineers which at

11 the time that it was implemented had a good reason -- I

12 don't believe there's any instruction not to use it, but

13 it told them not to be able to turn on the mixers unless
,

14 the spray was on.

15 So the issue here was you could not implement

16 this hydrogen fix by turning on the mixers unless you

17 first turned on the sprays, but if you turned on the

18 sprays you took the system out of pool cooling and put

19 it in spray mode and degraded containment heat removal.

20 HR. FIELDSs We're on 6.2. Are you saying 6.1

21 is okay?

22 ER. HUMPHREYa Have I moved to 6.2?

23 BR. KUDRICKs I would imagine 6.1 is all

24 right.

25 BR. SCHWENCER: 6.1, is that satisfactorily
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1 answered? The concern was that the procedures didn't

2 call for energizing. The response was, our procedures

3 do. Is it that simple? So that's okay?
.

4 HR. HUMPHREYs If the Grand Gulf procedures
i

'

5 do.

!

6 NR. SCHWENCERs I'm sorry, but I think you did
4

7 nove to 6.2, righ t?

| 8 NR. HUNPHREY . Yes, I.did, correct.
! !

j 9 Let me keep that as an open issue, whether you

f to do want to turn on the mixers when you get a level 1,

11 whether you have hydrogen or not. Maybe that's still

i

i 12 --

,

I
13 ER. HOBBSs I's sorry, I believe I said our

!
14 proceduras callet for turning on the recombiners when we

*

:

{
15 drop to the top of active fuel, and I did not address

16 the purge compressors for Grand Gulf.

: 17 HR. FIELDS: Excusa me?

[ 18 MR. HOBBSs The particular response did not

I
19 address purge compressors.'

I 20 MR. HUMPHREYs You don't turn on the purge

21 compressors?'

"i
22 HR. HOBBSs We do, but we don't address it in

i

23 that issue.

! 24 NR. FIELDSs It says so in your draft letter.

25 HR. HOBBS: But in the slide it did not. |
|

|"

\

|
1

i

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 664 2345 |

|
*

;
'

t

|

-. ~ _ . , . . _ _ . _ . . . _ . . - . . . _ . . . . . _ - , . _ _ , . - _ _ _ . - . . _ _ _ _ _ . , . , , , . - . . . , . - -



. . _ _ _ -

183

1 HR. RICHARDSONa In the slide it did not. It

2 was just an oversight.

3 MR. HUMPHREY: Item 6.2, as far as that

4 disconnect is resolved, if Grand Gulf does not use that

5 interlock, and apparently now, according to what Hal

6 says, that has been removed. But it had not been

7 removed until I raised this issue.

8 HR. FIELDSs So you 're satisfied with 6.27

9 NR. HUNPHREY I believe so, yes.

10 6.3 was brought up on in an internal GE design

11 review some two years ago, namely that automatic spray
<

12 at 9 psi does not preclude the containment from getting

13 locally above 185 or even getting above 18 5 bulk
'

14 temperature if you have sources of dry heat addition,

15 like the recombiners.
,

to If we have assumed the only source of heat is

17 vet heat avaporation from the pool or drywell bypass,

18 then the containment would be saturated, but if you had

19 the recombiners on that the containment actually can

20 exceed 185 before you reach 9 psi. This is aggravated

21 if you start out at a lower initial pressure. If you're

22 at minus 2 psi, really you hsve to go to an 11 psi
.

||

23 difference, which means that the automatic spray still

24 controls containment pressure, but it does not control

25 containment temperature.

.
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1 Again, there was an effort, which was

2 unsuccessful, to put an instruction in the guidelines

3 that said if it got above -- if the temperature in the

1

4 containment went above 185 -- I'm not sure, that may

4 5 have been implemented. But the thrust was to try to get

6 an automatic spray or a manual spray initiation if the

7 temperature went above 185.

8 HR. SCHWENCER: Are we characterizing their4

9 statement of your concern did not address the

10 temperature aspect? I think the thrust of their concern
,

11 is, as shown on the slide projected up here on the wall

i
12 --

*
13 (Slide.),

i

14 -- is there was a oncern over the

15 environmental qualification of equipment in

16 containment.
,

17 HR. HUMPHREYs Certainly the recombiner plume

18 is not going to mix the containment. It may six the
!

19 upper part of the containment. But if that is'

; 20 significantly warmer than the lower part, if there is

21 instrumentation or valves or any equipment that would be
!

| 22 in this environment, it could potentially be warmer than

23 has previously been assessed.

24 HR. SCHWENCERt Did you understand his
j

t

25 question to be the concern as to whether this stuff is
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,

!

1 qualified above 185 degrees in containment?

2 ER. RICHARDSONs We understood his concern to

i 3 he the possible local high temperatures above the

4 recombiners, the effects of that hot spot on equipment.

5 NR. SCHWENCERs I think what I'm hearing him

6 saying is he's concerned there may be a bulk rise of the ,

!

7 containment temperature above 185 F., and your response '

* 8 is a localized response. Do you have a reaction to the

9 potential for the bulk temperature exceeding 185 and-

| 10 whether or'not that is significant from the standpoint
i

11 of safety equipment in there?

12 NR. RICHARDSON: My reaction is I wouldn 't'

i 13 expect it, but I would guess I would have to give it
! ,

'
14 some thought..

3

i
15 RR. HURPHREY: On item 6.4, based on the Grand

!j
16 Gulf response, it appears that they have different -- a

|
17 different monitoring system that effectively can monitor

18 over the f ull range, and if so' this concern is resolved

I 19 for that particular plant.

20 Item 7.1, as was mentioned, is a restatement,.

21 now talking about the off,ect of containment pressure, is

| 22 a restatement of one of the items in section 4 on pool

23 temperature. If the pool surface temperature is varmer
,

24 than the bulk temperature, then if one assumes thermal

25 equilibrium then the containment would reach a higher

|

|

t
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1 temperature than if you used the bulk temperature. So I

2 believe his response addresses that.
i i

3 Item 7.2 addresses the appropriate way to

4 calculate the containment temperature. I guess, Nel,
!

5 you had mentioned, it's obvious that in Mark III ve have,

6 a potential conservatism here that because of the size

7 of the containment it's very unlikely that the,

a containment mir temperature and pressure vill be in

9 thersal equilibrium with the pool surf ace temperature.

10 There is going to be a significant lag.,

11 The question is, should there be a model that

'
12 evaluates that and should that model then be licensed '

| 13 and used for containment pressure calculations? The t

I 14 current code that CE has availa'ble has coefficients to

: 15 calculate the value of the evaporation rate and heat
i

: 16 transfer. However, these are handbook type values that

i 17 do not include either the effects of buoyancy or the >

|

18 -effects of turning on the mixers which circulate air

| 19 through the system.

I 20 The standard textbook values, you have a well

21 at some length L, it has water at some temperature T,
!

22 it's saturated at the bottom, you have wind blowing
;
',

23 across the top, which fixes that boundary condition, and
i

24 you calculate the evaporation rate.-

i
'

25 But if the water at the bottom of the pool is

i

i

!

.
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|

1 185 and you have a buoyancy effect, that is going to
|
:

2 tend to increase the evaporation, and if you have air

3 being discharged through the pool that way. So it is a
,

4 potential conservatism, I agree. But if we're going to

4 .
5 take credit for it then we need to quantif y it with some

i

) 6 test data and accurate modeling, and then potentially
:

| 7 license it.
.

,

:l
-

8 The original computer run that was used used'

;

9 that model. I believe maybe that run has been revised*

10 in the last couple of weeks, but it used a calculation

| 11 that was taking credit for evaporation to calculate
i

f 12 containment pressure, when in f act that was not the
i

13 basis on which the plant, the licensing basis for the

i 14 plant.
''

i
*

| 15 Okay, I think I inadvertently moved in and
i

! 16 covered 7.3 also.

| 17 For a Nark III, the long-term conditions are

18 what control, so the issues of whether or not you have'
,

I

19 adiabatic compression are not of concern like they are
{
;

20 in a Mark I or a Nark II.
*

!,

21 MR. SCHWENCERs I'm not sure. 7.3 adequately
;

| 22 characterizes your concern there?

; 23 NR. HUNPHREY: I believe so.

! 24 MR. SCHWENCER And their answer disposes of
!

25 the concern?

I i

|

| '
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,

1 ER. HUMPHREY: Yes.

2 Okay. Now, item number 8. The original
1

3 analyses that were done for the Mark III FSAR's in many

4 cases usei bounding calculations, in many cases theya

5 used nominal values. Later, when the plants developed

6 their technical specifications, there were some

7 differences between what was being used in the technical

8 specifications and what was being used for the FSAR
:
! 9 analysis.

10 For instance, the standard tech spec says that

11 the pressure in the Mark III containment should range

i 12 from zero, I believe, to one and a half psi. Well, the

13 analyses were done at zero. If you started out at one

14 and a half psi and heated _the thing to 185, you would
;

! 15 pick up close to two psi increase in long-term peak

16 containment pressure just due to that one effect.

17 Now, it's certainly reasonable not to alvars

18 take the bounding values in any N space, but it would
.

!

19 seem that some justifiestion should be applied of which

1 20 . values to take.

21 A generic tech spec issue is the use of

22 maximum dryvell temperature. In terms of peak

23 containment pressure long term, it is the minimum

24 d'ryvell tamperature that puts the maximum amount of air
i

25 mass in the containment. Therefore, doing analyses at

i

i

|
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1 135, which is the tech spec maximum dryvell temperature,

2 is taking the bounding lower limit, so to speak, as

3 opposed to even a realistic middle value.

4 We recently did some analyses for a Mark II

5 customer who had used values like 115 in the dryvell as

6 apparently typical bulk temperatures. So the whole area

7 of tech specs I believe needs to be looked at relative

8 to the analyses to determine what values were used, if

9 the values are not the bounding values for that analysis

10 -what justification exists for using a set of initial

11 conditions which are not bounding.

12 HR. TEDESCO Yes, but I think we identified

13 this before realizing that all the values given in the

'

14 tech specs are not the bounding values for all the

15 analyses, given the operating conditions and the basis

16 upon which we established them.

17 ER. HUNPHREY: Sure. I think that is fine and

18 defendable. But for instance, the drywell temperature

19 is a particular one. It seems hard to defend using the

20 lowest value, I mean the mean 135 gives the least amount

21 of air mass.

22 MR. TEDESCoa I think even you would admit we

23 wouldn't want to take the maximum power, the maximum

24 pressure, the maximum temperature, the maximum pool

25 temperature, and combine all of those undar worst
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i

1 conditions and then do the analysis. I don't think

2 ve're looking for that.
l

3 NR. HUNPHREYs I agree. But there would be )
*

|
4 some basis based on operating experience where you would j

5 he in this range. I'm just saying that issue has not

1 6 been addressed. The tech specs were developed

7 independently of the analysis.

8 Noving on to 8.2 --3-

9' NR. SCHWENCERa We are now on 8.2.

I
r
;

10 HR. HUMPHREY: The Grand Gulf toch specs had a'-

! 11 range of initial containment pressura from zero psi to
i

12 minus two, which is good from the standpoint of

i 13 long-ters pressure in the containment. But in terms of
;

14 the effects of -- we menticned one,17ent clearing. We -

,
.

15 vill get to that in a minute. But the effects of
i

16 containment spray, if the liner is only good for three
,

17 psi and the containment could operate as lov as minus 2,

| 18 then there is some probability that you would have an
,

i 19 inadvertent containment spray under that situation and

20 then exceed the capability of the liner.

21 There see s couple of other effects that

i 22 couple into this. One is that if the mixers are on the

23 mixers put containment air into the drive 11. .The

24 dryvell volume is typically one-fourth the containment
;

25- vo l'un e . So if you've dumped the upper pool, then you
;

|

,

1
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I have a 6 psi pressura drop across the dryvell wall, then

2 pressurizing the dryvell to 6 psig will depressurize the

3 containment about one and a half psi.

4 So what would happen is, the dryvell pressure

5 would go up one and a half, the drywell pressure would

6 go down one and a half. So if you start out initially

7 at minus two and you had a transient where you ended up
,

8 dumping the upper pool and turning on the mixers, you,

9 would end up in'a situation of minus three and a half in

10 the containment.

11 NR. KUDRICKs But the mixers would not be

12 called upon unless there was a transient, a loss of<

13 coolant accident of some sort. The inadvertent dump

14 would not by itself turn on that mixin'g system.

15 MR. HUMPHREYs That's correct.

| 16 NR. RICHARDSON: It appears to me that

17 scenario isn't really necessarily realistic in that,

18 like you said, Jack, the event that leads to some of

19 those events is 1 break scenario which pressurizes the

20 containment , and I think that is basically what we

21 said.

22 MR. HUNPHBEY: looking at the containment(
23 potentia 11.y long-tera, maybe several days after the

| 24 event, after the DBA, you could be back to a situation

25 where you had the mixers potentially, things basically

'

1
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1 cooled down, and if you started out at minux two psi and

2 you had the recombiners running the recombiners are

3 going to heat up the containment and every couple of

4 hours you're going to want to cycle the sprays. If you !

!
5 cycle the sprays, you turn on the sprays with the

6 containment in that situation, and now you can couple a,

7 negative initial two to a negative one and a half due to

8 the mixers and a negative whatever you get due to

9 turning on sprays.

10 Potentially these things can stack up and'

i

11 exceed this minus three. It doesn't look that

12 difficult.

I 13 NR. KUDRICKa Those would be planned actions.

| 14 HR. HUNPHREY: They would be planned, but it'~s

15 not clear to me that some kind of small vacuum breaker

16 wouldn't be nice in this particular situation to

17 handle.

16 Let me mention one more. That is the backup

19 purge system. I don't know exactly how it works in

j 20 Grand Gulf, but potentially the backup purge removes the
J-

21 air from the containment and takes it to standby gas,
,

22 where it's processed and dumped overboard. Then when

23 the containment impressurizes to some point, makeup air'

24 is brought into.the containment.
4

25 In the STRIDE design it has to go slightly

.
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1
'

1 negative. It comes back through vacuum breakers."

2' NR. RICHARDSONs We've addressed that. It's a
'

:

3 different system. It's not applicable to Grand Gulf.

4 HR. HUMPHREY: How do you bring the air back

5 into the containment?
.

8 NR. RICHARDSONs We have a purge container

7 pump the air and you bleed it through an exhaust filter

8 train out of the containment.

9 HR. HUNPHREYa How do you get air back into
:

10 the containment?

11 MR. RICHARDSONs I think I just told you. '

12 NR. HOBBSs You pump air initially and bleed
:

) 13 it out through a filter train.

I 14 HR. RICHARDSON It doesn't tie into standby
.

15 gas at all.

to NR. HUMPHREYa What pressure do you keep the4

17 containment at?

| 18 HR. RICHARDSON: If anything, a very slight
:

19 water vacuum. But in that case -- well, you'd probably

.

20 be slightly pressurized, but --
|

21 MR. HUMPHREY: If you're sitting here at say
,
.

| 22 150 degrees, where you 've got three or four psi vapor

23 ~ pressure and you've got the backup purge running and you

24 run the thing down to an absolute pressure somewhere

25 near 14.7 -- you said slightly negatives let's assume
|
,

|
*

|
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1 it's even slightly positive, whatever. You've only got

2 10 psi of air in the containment, because you've got 5

3 psi vapor. It's not a 185-degree pool, it's only a
;

4 150-degree pool.

5 Okay. Now, then if you have the recombiners

6 going -- you have them on. I guess you could say to
3

l'
7 turn them off, but you've got them on and just their"

1 8 -electrical heat would heat up the containment. Now you

9 have a situation where you have purged some of the air

10 mass out and you have made up the pressure-with vapor

| 11 pressure.

; 12 So now if you turn on the sprays you don't

13 have any vacuum breakers. Is that straightforward? If-

14 you're sitting there at 14.7, you've basically brought

i 15 the containment back down to ambient pressure, but
; ,

16 you've got a pool that is at some reasonable
,

!
17 temperature, so you have got a vapor pressure of 3, 4, 5

.

18 psi, then in that containment you've been purging out

| 19 air and vapor, but you've been evaporating.

20 This goes on for days, weeks. You're down to
:

21 ma ybe only 10 or 11 psi of actual air. Now if fou turn.

i 22 on the sprays, you are esrtainly going to condense that

23 out plus-cool things down.'

!

24 NR. KUDRICK I guess what you're saying is,>

25 whenever they 're taking air out of the containment they

4

i

|
l
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1 ought to be well aware of this lower pressure, the

2 miniana pressure inside that containment, or else ther

3 may go below the minus three psi?

4 MR. HUMPHREYs Yes. You would want a systen

5 that would say, I want to keep at least 14.7 psi of air,

8 which means you might want to have a compressor to keep

7 the thing at 4 psig so that you still have 14.7 psi of
.

8 air in there.

9 As I said, then, of course there's the other

10 effects of the drywell compressor that's purging. So

11 there are a number of effects here related to spray that

12 I'm not sure have been totally looked at in conditions

'

13 that you could potentially get yourself in a situation

14 where you might like to have 'some way to put air back

15 into the containment or you might go more negative than
.

.

18 your minus 3.

17

18

19

i

20

21

22

23

24 *

25

/

fry

/
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:

1 MR. HUNPHREYa The issue 8.3 was one along a

2 similar vein in that it did not appear that the'

3 selection of the tech spec range allowing the plant to
.

4 operate from zero to -2, that when that was selected

5 that the way the drywell scras signal was factored in.

I 6 It just b'asically is an absolute pressure system. It is
;

7 called a 2 psig system, but it is part of the reactor
:

8 trip system an.1 it is set at the station average ambient
'

4

9 pressure.'

10 Let's say hypothetically you are at sea level,'

11 14.7. So then it would go at an analytical limit of
i

i 12 16.7. The set point is lower but that is the analytical

13 limit accounting for drif t and so forth.

' .14 Since the vents clear 2.7 psid and the

15 containment now can actually be lower -- again I as

| 16 playing the devil's advocate -- if you have a
i

17 thunderstora going through and you have got .5 psi that
;

| 18 you are lower than the sta tion ambient outside and the

19 containment is 2 psi below that -- that is, 2.5 -- that

20 is a margin of 4.5.
3

21 Nov t.::ue , that is all very unlikely, but you

'
22 only really need that .7 of a psi. So you do not need

~

23 - auch of a combination of atmospheric pressure change or

24 negative pressure in the containment-to get yourself in

25 a situation where if you were to have a loss of fan

,

i

|
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I
1 coolors are a sas11 5 teak accident that you would clear

2 the vents before you got the scram signal occurring.

3 If that occurs, since the containment is a
F

4 million cubic feet versus 270,000 in the drywell -- like

5 a 4-to-1 ratio -- it takes a f air amount of air blowing
:

6 out of the dryvell before you get much pressurization of |

7 the containment. So again, the concern here would be

8 that the temperature you would finally scram at, even if

9 you had no bypass leakage now because now you have a

10 huge bypass -- you have opened up the vents -- would be

11 significantly higher than we have analyzed and

12 potentially beyond what we have qualified things for.

13 And this name thing in a small break. It says

-14 the operator will be alerted to the event by a reactor
.

15 scram. Well, here things could go on for some period of

18 time before you finally scrammed the reactor. So in

17 terms of the temperature in the dryvell or local

18 temperatures in the containment it just does not seen

19 like a good idea to have a tech spec range that allows

20 the vents to clear before the scram signal.
,

1

21 MR. SCHWENCERt Is it your concern this would

22 be the only thing that would scram the reactor, would be

23 the pressure indication?

24 ER. HURPHREY: That is the only automatic
!

25 scram in this scenario. When the pool temperature gets |

l

|

l
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1 hot enough there would be a manual scram on 110 degree,

2 although I think the leak detection system would alert

3 the operator for a small break -- not for a loss of fan

4 coolers. It would alert him to something going wrong.

5 I do not know if there is a t'ech spec on that or not.

6 Maybe you can help me. Is there a tech spec

7 on that leak detection system that says if you get so

8 many -- GESSAR we talk about 5 gpa unidentified, I

9 think. Is there a tech spec that says if you get 5 gpa

10 leakage you scram? I have never seen one.

11 NR. RICHARDSONa Scram?

12 HR. TEDESCO: There will be a tech spec but

13 not necessarily to scram. It is a shutdown.

14 HR. HUhPHREY: There is only one thing that*

15 would scram the reactor automatically. That is 2 psi in

16 the drywell. In some draf t GESSAR tech spec work we did

17 one of the racommendstions vss another tech spec on

18 drywell temperature at some high temperature -- say,

19 170, 180 degrees -- that would sa y at 135 it says take

20 all action to cool the dryvell. But if you have gotten

21 up to 180, scram it. Something has gone wrong and do

22 .not wait until you get a 2 psi signal that that_should

23 be a manual scran.

24 That was one of the things that we were

25 working on when the STRIDC program was cancelled.
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1 Noving on to 9.1, the analyses of containment
,

i 2 responses for all BWRs have assumed that the ECCS system

3 runs continuously and pour unter out the break. What

4 this amounts to is a safety grade drywell system that is

i 5 it assumed, and probably reasonably so, that the water

i 6 coming out of the break impresses that saturation

7 pressure on the drywell. So if it is 170-degree water, '

8 then the saturation pressure in the dryvell is like 9

9 psi.

'

10 The emergency procedure guidelines, however,

11 specifically. direct the operator to maintain level inj

1 12 the vessel between level 3 and level 8. That is a clear ;

13 disconnect from the way that all the codes assume that,

i
14 the accident would progress. In a Nark I or a Mark

15 II -- well, in any plant, what it means is that the !

!
16 steam coming off the vessel due to decar heat will push

i 17 the air, purge the air out of the- drywell and push it

18 over into the wet well, which in a Mark I or II, since
i

] 19 the volumes are roughly equal, means on the order o*2 an
,

20 atmo' sphere difference in calculated long-tera pressure
2 ,

21 as opposed to what is currently calculated in a Hark III.j

22 It is only on the order of 4 psi. However, in

'23 a Mark I'or II, although I have not looked at it, I fel.t

24 that the one atmosphere increase would be controlling,

25 that it is a short-tera peak that is controlling.

:
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1 However, in a Hark III, since it is a long-tera, that is

2 controlling an additional three or four psi, is an
.

3 additional three or four psi over and above what we have

4 currently analyzed.

5 HR. FIELDS: You make the statement here that

6 the combination of the DBA and the SBA addresses your

7 concern. What in particular do you find wrong with that?

8 HR. HUHPHREYa I guess I do not see how that

9 addresses the issue. The DBA analysis that is

10 predic ting 10 or 11 psi in the containment without

11 containment spray just is not compatible with the

12 emergency procedure guidelines that says control the

13 level of the vessel, that you can add three or four psi

14 to that is what you would calculate without containment'

15 spray for DBA if you did not flood the break. You would
;

16 be up to 14, 15 psi.

17 ER. SCHWENCERa It sounds like there is a
|'

18 disconnect of understanding here.

]
19 ER. RICHARDSON: I am not sure how you get the

20 three or four psi which you are talking about, John..

21 HR. HUMPHREY: Okay. This is sort of a

22 sideline. I think we have these monster codes. We

23 often do not go back and pick up the slide rule and the

24 ca.lculator. If-we are emiculating 1d psi -- say, 10, 11

25 for Grand Gulf, whatever, and 175 degrees, the vapor

,

|

|
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1 pressure at 175 degrees, this is like 9 psi, which says

2 that the air pressure in the containment is only

3 something like 15.7.
'

i

I
4 Well, if you take 14.7 an'd you just heat it up

5 from 90 degrees to 185, you get a couple of psi rise,

!6 which means the only way you can still be at 10 psig is

7 at that point in time you-have recovered. All the air

8 that was originally in the dryvell is back in- the

9 drywell, plus a little bit of the air that was in the

10 containment is back in the dryvell in order to give you

11 the containment pressure you are cal =ulating.

12 And that is perfectly consistent with an
,

13 analysis that assumes this water is gushing out of the
,

14' break at, say, 180 degrass or 190 or whatever. That

15 impresses maybe 111 pressure in the dryvell. You have a

18 three psi drop. You add it all up. It is a perfect

17 mass balance, no problem.
.

18 If you do not have that flooding in the break,

19 if you-do control level, then the stans simply pushes

t 20 that air mass and it is like one-fourth - the volume of -

21 the containment. So you get, typically, about

i 22 one-fourth of an atmosphere or like four psi. Three to

23 - four _ psi is what you wil1~ then end up calculating --

24 that auch higher pressure-in the containment if you push

25 it all back.over.
.

.
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1 'Now we can --

2 MR. TOWNSENDs The point of that is that on

3 the small break analysis that is exactly what you do.

4 HR. RICHARDSONs That is right.

5 HR. TOWNSENDa That mass is over there.

6 HR. HUMPHREY: That brings up another topic.

-7 The small break is not -- we have always treated that.

8 That was DAL-1120. He have always treated the small

9 break as a transient, not an accident. That is
,

10 something the Staff night want to review, thet that is

11 not done at design basis conditions, okay. It is done.

12 more -- you do not always take the max pool temperature

13 1-RHR down and all the good things that you do for a DBA.

14 The samil break is more treated at nominal

'
15 conditions. So that is really two issues now. One is

16 if you do it the DB A analysis purging the air, it is

17 going to be three to four psi higher than we now

. 18 calculate. If you do an SBA analysis at full-blown

19 licensing conditions, there is a potential that it will

20 be controlling for'long-tera peak. pressure..

i 21' The analysis has to be run. But typically we

22 have not done SBAs at the controlling conditions. I an

.23 not: sure how that stacks up from a licensing standpoint.

24 While I an on that subject, the worst

25 transient for a BWR may be a stuck-open relief valve.
,

'l

i
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1 If you were to take where you scram at 110, if you were

2 to assume that occurs and all the other design basis

3 limiting conditions -- maybe that is not reasonable,

4 ok ay?. But if you were to assume that potentially, it

5 does not matter in a BWR how you get the heat into the

6 pool auch. You basically get the decay heat and you get

7 the vessel energy.

8 Now true, for a DBA you have a little bit of

9 hydrogan heat and so forth -- metal water reaction.

10 HR. KUDRICKs- Are you aware that that is one

11 of the transients analyzed?

12 ER. HUNPHREYa Yes, but it is not analyzed

13 under DBA conditions. It is analyzed as a transient.

14 You pick more nominal conditions. You pick more nominal

15 conditions, you and up with more reasonable pool

18 temperatures.

17 HR. FIE1DSa It does not come close to a DBA,

18 so if you use the maximum conditions it would still be

19 bounded by th e D B A .

20 3R. HUMPHREYs I am not so sure.
!

( 21 MR. KUDRICKa I understand the concern.

22 HR. HUMPHREYs So this is a clear disconnect

23 between what the EPGs are telling the operator to do and

24 the way we analyze.

| 25 NR. SPEISa I want the Grand Gulf people.to

|

|
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1 respond to this. You are saying that a small break LOCA

2 does not analyze an accident using some nominal

3 conditions. That is not my understanding. What is the

4 response of the Grand Galf people?

5 HR. RICHARDSON: I did not hear you.

6 NR. SPEISs Mr. Humphrey is saying the small

7 break LOCA is analyzed using some nominal conditions,

8 okay. As far as we know, a small break is an accident

9 that is analyzing using prescribed conservative

to conditions, single f ailures and all the other

11 prescriptions that go along with it.

12 ER. RICHARDSON: As.far as I know, too.

13 HR. SPEIS Unless you are talking about small

14 break LOCAs, the way.they are' analyzed for the

15 guidelines, okay, where we are trying to use the best

16 estimate type of approach. There is a separation

17 between'those two analyses for guidelines and.for the

18 design basis.

19 ER. HUHPHREY: The work that I an aware of at

20 General Electric, the work that Hugh Chang was doing

21 some years back where he was looking at a family of

22 . different transients. We originally had felt that 150

23 degrees was an adequa te temperature limit 'for

24 transients,.asnd some work indicating that transients

-25 could-potentially go above that pool temperature limit,
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I depending upon potential conditions, and for all these

2 various events that were analyzed, that none of them

3 assumed the design limiting conditions, including the

4 small break.

5 It used to be an SBE, a small break event. It

6. is my understanding that the work that has been done for

7- the SBA did not take all -- I am not saying nominal in

8 terms of grossly non-conservative, but did not take all

9 the limiting conditions that the DBA analysis took.

10 That is something we could verify.

11 MR. SPEISa Do you people have anything to say

12 on this now?

13 ER. RICHARDSON I as sorry. I was distracted..

14 HR. CASE: Same question. What conditions are

15 used for th'e small break analysis?

16 MR. RICHARDSON: As far as I know, accident

17 conditions.

18 NR. SCHWENCER: Does anybody know for sure?

19 HR. DAVISa We can verify that.

20 - BR. RICHARDSON: I do not know why --

21 MR. SPEISs I want to make sure we make the

22 distinction between the design basis for the design

23 basis of the plant'and the small break LOCA for
~

24 ' guidelines for emergency operating procedures.

| 25 NR. RICHARDSONa' I understand. As f ar as I

i

(
,
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1 know, it is analyzed for accident conditions. Since he

2 has questioned it, I will verify it. But as far as I am

3 concerned, it is.

4 HR. HUMPHREY: Okay. I think that covers 9 1,

5 doesn't it. Moving on to 9.2 for the design basis

6 accident, the way it has previously been analyzed, the

7 flow out the break, in addition to recovering air into

8 the drywell, also terminated significant leakage through

9 the wall.

10 Now if in effect you have flow going out

11 through the -- you have steam coming out of the vessel

12 and let us assume the operator was fast enough so that

13 he did this before the dryvell flooded and than the

14 upper pool dumps, he will have a situation where

15 th roug hout the design basis accident -- I as talking

to about days now -- you will have the vessel steaming and
1

17 you will have 12 feet of water in the pool and you would

18 basically have a steam environment in the dryvell with

19 steam leaking out through the wall.

20 The statement here is that containment _ spray

21 will control the pressure. One of the things that we

22 had recommended, I mentioned' earlier, was the way we can

23 get out of - this containment spray degradation was to

24 turn the spray off. That needed'to be engineered and we

25 never got that far.

|
I

|

I
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1 But the idea was it comes on at nine psi. We

2 ought to be able to drive it down to, oh, three or four

3 psi and'at that point turn the spray off and the

4 containment woald-slowly pressurize and you could turn

5 it-back on again. If the pool is about 185 and the

8 spray is running with the spray K. This is closed. I

7 think the number for the spray temperature is like 140,
,

8 145 -- something like that. The vapor pressure at 140,*

.

9 145 is like about four or five psi.

10 Now with flooding at the break that is fine.

11 That would say that that would be the vapor pressure

12 that you would sort of bottom out at if the containment

13 started out at zero pressure. If the containment

14 starte'd out sligh'tly higher you might - bottom out at six

15 -psi, what have you. If you now have all the dryvell air

18 purged over, you have got an-additional four psi of airt

17 in thecontainment and you have got four or five psi of

18 vapor pressure. The guy cannot turn the spray off.

19 Either that or he has to bypass the logic.

20 If he tries to turn it off and' resets the

2t logic it will want to =ome'bsek on almost immediately,
i

22 depending. Maybe11t will go down at eight, come back on
,

23 - nine. But he emnnot -- the benign-psi, which was picked

24 as.being appropriate and looked like a very good

25 candidate now for cycling, with all the air now in - the

|
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1 drywell.

2 Now if the air is in the containLent instead,

3 when you get up near these peak conditions you could be

4 in a loop where you cannot get out of spray mode

5 unless -- I believe he can always override any of the

6 logic,

7 He can simply say okay, I know my temperature

8 in the containment is only 180 degrees and I will live

9 with that and I have got to get this thing back into

10 pool cooling, so I believe he could just not reset the

11 logic. But that is certainly no instructions to do that
'

12 and I think any operator would be reluctant to take some

13 kind of an action like that without a lot of provccation.

14 so again all these things feed on one

15 another. One thing f eeds into something else -- how the

16 system resets.

17 HR. SCHWENCER: I am not sure how we end up on

18 that. Adequately characterizing the position but you do

19 or do not agree that spray is an acceptable way to

20 control it?

21 MR. HUMPHREY: I believe maybe it did not

22 adequately characterize it and it did not address the

23 fact that with the air over there spray, in terms of

24 being cyclical spray, which is talked about earlier in
,

'

25 .this response, might not work.
|

,
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1 Vith the air there, the spray might be forced
.

2 to stay on. Yes, the spray will control containment

3 pressure. The first part of the sentence I would agree

4 with. But the other nuances or ramifications were not

5 addressed.

6 Hoving on to iten 10, the specification for

7 the suppression pool makeup systen, which is the General

8 Electric A-62 document, very clearly says that

9 inadvertent dump of the suppression pool shall not flood

10 the drywell. I think this is something the Staff from

11 the beginning felt was an inappropriate design feature.
}

12 It came to our attention in the STRIDE design

13 that when the freeboard had been calculated the AE had

14 not considered the volume in the concrete and the; pool

15 encroachments, and that instead of having a 5-inch

16 freeboard it was somewhere around zero. Their latest

17 calculations were .6 of an inch and ours were maybe it

'

18 would spill .6 of an inch.

13 This was an area tha t had si'aply been

20 neglected. As we delved deeper into this, other effects
1

21 came about. The upper pool has a techical specification |
*

|

i22 on it that says the volume aust at least be some level

$ 23 that is the ainimum level in the upper pool. .That level
|

24 is controlled by one of the GE systems -- the fuel pool

25 cooling and cleanup systems -- and it is a very loose^
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1 control.

2 There is simply a lov level signal and a high

3 level signal and they are inches apart because there is

4 really no imperative need to tightly control upper pool

5 level -- or at least it was not thought so. So now, to

6 my knowledge, there is no specification on upper pool,

7 maximum upper pool volume, except presumably when you

8 get to the high lovel the operator would terminate flov

9 into the upper pool.

10 But there is no specification that tells it to

11 do so. But if you use that 7 inches times 3,000-plus

12 square feat as opposed 6-7,000 square feet in the

13 suppression pool, that is another three inches or so,

14 that if you were to dump the upper pool at maximum

15 volume that you would have.

16 And the third effect that was mentioned was

17 negative pressure between the drywell and the

18 containment, that there is a tech spec in the Grand Gulf

19 design that limits that to one-tenth of a psi. That is

20 only like three inches. So if you stack these all up'

21 you still have, within tech spec allowables it

22 appears -- I have not calculated your volumes, but

13 presumably you have looked at this.

24 It says if you dump at max tech spec limits
.

25 You will flood some water into the drywell. So that
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|

1' clearly is-in violation of this A-62 specification that
|

2 says you shall design it so you will not.

3 Now the only way you can control negative

4 pressure is either with the vacuum breakers or by

5 turning on the mixers or heating up the dryvell. You

8 can always turn off the coolant.

7 It was ay understanding at our meeting that

8 the vacuus breakers do not open until like one psi, or

9 is it a half a psi.

10 HR. RICHARDSONs It is one-half.

11 NR. HUMPHREY4 A half a psi is like 13 inches
,

12 of water, so there is a tech spec and if the tech spec

13 is set, then the delta p will never go negative more

14 than the value specified. I just do not know exactly

| 15 how that is going to be met, though, because temperature
1

18 changes in the dryvell are worth about a quarter of a

17 psi for ten degrees. So if you were sitting at zero and

18 you cool it down ten degrees, it is like a quarter of _ a

19 psi change.

20 If it-want through .1, presumably the only

21 vsy to bring it back would be to throw the mixer switch,
,.

22 which is certainly one way to do it, or heat it back

- 23 up. The vacuum breakers were not controlling.

| 24 So'I believe the response here alludes to the

25 fact that there would be a limited amount of spillage-

.
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1 for an inadvertent dump and I believe that is not what

2 the specification says. I do not know if that

3 includes -- if that is a static analysis or a transient

4 analysis.

5 If the drywell is sitting there at 135, I do

6 not know at what humidity and this colder water starts

7 spilling over the wall, if that is going to create --

8 the vacuus breakers are really not very large in the

9 dryvell -- if that is going to create somewhat, although

10 .nowhere near severe, but somewhat of the effect that

11 appears-post-10CA in teras of cooling and condensing

f 12 some of the drywell atmosphere, increasing the delta p

13 and the vacuum breaker will not open until a half a psi
1
'

14 and potentially drawing more.of this.1700 cubic feet of

15 water into the drywell.

16 The issue that was brought up in the response

17 was my concern that could this cold water

18 sechanistically lead to a 10CA. I guess within GE
i

| 19 analyses had been run to indicate that that was still-

!

l 20 unlikely, that on a best estimate basis the pipe could

'

21 take cold water being splashed on it.

.22 I do not know that that is what it was

23 designed for, that that is its coded value, but I guess

24 the downside risk here if you ever had a.DBA with water

25 drawn all'the way up to the top of the veir and instead
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1 of a 7-foot submergence having a 12 or 13-foot

2 submergence, the calculated response short-ters in the

3 containment would be far beyond what we have analyzed.

4 So it would not just be -- if this occurred

5 and we had a 10CA, the plan is designed for a 10CA. If

6 we had a DBA under those conditions it may be adequate

7 for those conditions because the Grand Gulf plant has a
2

8 lot of structural margin, but the loads that have been
4

9 defined are not the loads that would occur for a LOCA
10 under those conditions. So that gives you an incentive

11 not to let that occur.

12 The response, I believe, mainly addressed the

13 inadvertent dump. The second part of this concern that
'

14 I brought up down at Mississippi Power and Light in -

15 Jackson was for a mechanistic dump following a

16 transient. Again, mechanistically if you have an

17 isolation transient it then causes a dump of the vessel

{
18 energy to the suppression pool. It heats up the

~

19 suppression pool. It will very likely get 2 psi in the

20 containment.-

21 If that occurs and that sets the cycle in
.

22 motion, the timer f or the upper pool dump and so forth,

23 ~ so that we would get potentially, unless the operator

24 turns it off -- and there are no guidelines that tell

' 25 him to turn it off - I think that is something that

,
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1 maybe should be developed. If you do not need upper

2 pool-dump, potentially a guideline could be developed to |
|

3 tell the operator gee, here you are and now. we are into |

4 the transient.

5 The pool temperature is only 120 degrees

8 because you have got a 65-degree service water today.

7 You do not need upper pool dung for heat sink. Go turn

*

8 the thing off. Clearly there has to be a set of ground

9 rules that he just.cannot be given license to turn off

10 his safety function. But the way it is set up now, it

11 will mechanistically go to completion and dump the upper

12 pool.
'

,

13 Now there are a couple of other effects that

14 come into play that were in addition to the ones we just'

15 discussed for the inadvertent dump. When you have a

di transient, the'high pressure ECCS takes suction from

17 condensate storage, either RCIC or HPSI. There is a

18 switch -over level in tile suppression pool which is

19 currently set at high water level. Therefore, the high

20 pressute systems will . continue to take dater f ros the

21 CST,.which is the cleanest water, put it in the vessel

22 until the suppression pool.has risen nochanistically to
'

i
'

23 the top of its normal band.

24 Then it will switch suction.over to th'e
25 suppression pool. However, the level in the vessel

;

,

u
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1 could be snywhera between level 2 and level 8. That is

2 worth several inches of suppression pool volume. So if

3 7 0 ~. happen to switch when the vessel was at level 8, |
I

4 then as the vessel goes down to level 2 I an assuming |

5 HPCS and RCIC are operating in their automatic mode --

6 they may not be. They may be throttling it, but then he
,

.

7 may just step back and let the system function.

8 That is all right to the water level in the

9 vessel, the water will go back down. This is about

10 like, you know, another three inches. However, the

11 biggest effect potentially here is this negative delta p

12 effect that -- and here we have to look at what is the

13 effect of drywell heat sinks and containment heat

14 sinks. But since heat is being added to the suppression
;

15 pool you have already heated up the dryvell.
|

16 It started out at 135. The potential is as

17 the containment heats up it will pressurize relative to

18 the .drywal l. .It is sitting here with a very narrow weir

19 with the water level suppressed some distance so the

20 effect of evaporstion in the drywell vould potentially

21 be smaller than the effect of basically an open pool.

22 If that is the case end as the two pressurize,

23 the containment pressurizes faster than the dryvell.

24 This could produce a negative delta p up to the vacuum

25 . breaker sat point, which is, again, half a psi, which is
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1 a foot of water. So in addition to these effect's that
2 we mentioned for inadvertent dump we have a potential of

3 a foot now due to negative delta p and another three
.,

4 inches due to the water level variation in the vessel,

5 and assin being mechanistically driven now to high water

6 level where an inadvertent dump could logically occur

7 anywhere in the band.

8

9

10

11

12

; 13

'

14

15 ,

.

16

17
,

18

19

20

21

22

23

24-

25

&
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1 So --

2 HR. SCHWENCER: Have HPEL and GE followed this

3 apparent secon$ part to the concern as it's been

4 discussed and do you have any comment on this?
,

5 HR. RICHARDSON: Not completely. I missed a

6 lot of -- Joe, did you guys catch everything that was

7 added on?
.

8 MR. TOWNSEND: No. I guess I don't'see where

9- the response would be any different. We say if it

to happens the piping can handle it.

11 HR. RICHARDSON: I didn't hear what the botton

_ 12 line problem was..

13 HR. HUMPHREYa The bottom line is that, one,

14 you can argu'e that an inadvertent dump is pretty,

.. 15 unlikely. It appears that we almost have a mechanistic.

to scenario, not completely mechanistic but almost a

17 mechanistic scenario for drywell flooding.
,

18 If you 'have a hot day and you have an

'

19 isolation transient, you heat up the pool, get a two psi

20 signal, dump the upper pool, and you're going to

21 aechanistically go to high water level. If you have a'

4

22 high water level'in the upper pool and if you switch --

23 you happen to switch water level to the suppression pool

24. when the vessel level is somewhere near the top, near

25 level A, and if as the containment heats up, you have a'

i

ALDERSON REPORTING COMPANY. INC. -

400 VIRGINIA AVE., S.W, WASHINGTON. D C. 20024 (202) 554-2345

, . . - ,, , . . , - - _ _ - .



. - . _ __ _

218

1 sechanism to dump far more than 1600 cubic feet in, and

2 when it does dump in remember now the dryvell is going2

3 to be pretty hot under those circumstances which again

4 is going to tend to depressurize it.

5 So your bottom line is the same. Namely water

8 on the piping isn't going to break it, except what has

7 made this potential worse is that, one, it appears far

8 more likely than an inadvertent dump; and two, it has

9 the potential for dumping a lot more water in.

10 It is not specifically prohibited in the

11 specification, though. All the specification says is

12 the systen shall be designed so an inadvertent dump will
i

13 not flood the drywell, and it appears that the design

! 14 doesn't meet that. It doesn't say don't flood the

15 drywell under limiting transient conditions, but it

18 seems to be that that would be a smart way to design a

17 systen if at all possible, that it should consider --<

18 that there should either be tech specs placed on these

' 19 other parameters or else the upper pool dump system
b

'

20 should be modified so that this. event will not occur.

21 Have you gotten any more feedtack? Just

22 before I left, a couple of days before I left, there was

23 a startup test report from Kuosheng that indicated, Unit

24 2, that indicated that they had experienced a flooding

' 25 partial spillage over the. weir annulus due to an

.
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1 inadvertent upper pool dump. It said the operator left

2 some valve open and the water dumped, and it went on to

3 say that the water was pumped back to the upper pool.

4 But of course, Unit 2 is just in fuel load.

5 The piping is not under any stress. But this may be --

6 they may not realize it, but this may be mechanistically

7 what is going to happen whenever they dump the upper

8 pool, because the sketches we have of Kuosheng show a-

9 very significant TIP platf orm and drywell personnel lock

10 that takes up a lot of volume -- if they miss that

11 volume effect, it is like C.F. Braun missed it and we

12 too initially missed it for the STRIDE design -- ther

13 could be in a situation where when you dump the upper

14 pool you have negative freeboard on the weir wall.

15 And again, you may be able to take your 100

16 cycles, but I think almost just, if nothing else, almost

17 just politically it doesn't look good for the design to

18 have a transient where you flood, you know, you flood

19 the drywall sad you have to pump s11 the water out.

20 ER. BUTLER: John, earlier you said that a
1

21 certain situation was not analyzed. Was this the case l

22 where you had the inadvertent dump followed by a DBA7

23 The inadvertent dump would raise the water level in the

24 pool, then you postulated the DBA flood condition, and

.
25 you said that situation was not analyzed?

|
|

i

|
!
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1 ER. HUMPHREYs I haven't suggested that we

2 analyze that one. That one would be a bad one. That is

3 not analyzed, to my knowledge, but I'm not suggesting

4 that we should analyze it. That seems pretty incredible

5 to me.

6 HR . BUTLER : I thought earlier yo'u said that

7 that particular scenario was not analyzed.

8 HR. HUMPHREY: If I did, that's true. But I

9 wouldn't recommend that we do analyze it.

10 HR. CASES Do I understand that GE does not

11 have an interface spec on the overflow on this plant?

12 ER. HUMPHREY: We have an A-62 that requires

13 that the system be designed so that an inadvertent upper

14 pool du'ap will not flood the drywell..

15 HR. CASES Is that applicable to this plant?

16 ER. HUNPHREY: Yes.

17 MR. TOWNSEND: Yes, it's applicable to

18 GESSAR. I assume --

19 MR. HUMPHREYs It applies to Grand Gulf.

20 ER. RICHARDSON: I guess. I don't even knov

21 what A-62 really is.

22 [Hany simultaneous conversations.]

23 THE REPORTER: Would you repeat that, please?

24 BR. RICHARDSON: It doesn't matter.

25 [ Laughter.1
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1 MR. SCHWENCER: Would you guys sort of rtage

2 talk so that we can get it on the record, please.

3 NR. TOWNSENDa I assume that that requirement

4 does apply to Grand Gulf.

5 MR. RICHARDSON: I'm not sure what that spec

6 really is, A-42, or whatever it is. I'd have to check

7 and verify that.

8 MR. CASES Is it usual that GE has a spec and

9 doesn't know whether it's complied with in its design?

10 MR. DAVISs The interface specs apply to the

11 nuclear steam supply system. There are recommendations

12 for-Mark III containments that are made available to all
13 utilities that they can use with their AE. And this --

14 MR. CASE 'Is this a " recommendation" or a -

15 " requirement"?

16 MR. DAVIS: I would say this one is probably

17 in the recommendation document.

18 MR. HUMPHREYs This is an unusual one. It is

19 a requirement. It is one of the few balance of plant
,

20 requirement specs that GE imposes on utilities. But

21 because of, I guess, the way-we were close enough to the

22 upper pool dump system, this is an A-62, which is in a

23 requirement document that's required on just about
.

*
24 everybody. I think it's about the only one in the

25 balance of plant area that is a requirements document.
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1 HR. DAVIS: Your question, sir?

2 HR. CASES I guess I have an answer. It is a
l

3 requirement that nobody seems to quarrel with.

4 ER. DAVIS: But does GE know whether or not

5 "the plants comply with all interface documentation?

6 HR. CASE: I asked, did you know that they do

7 not comply with this requirement, and if so what's your

8 position on it?

9 HR. DAVIS: I don't.

to NR. CASES I didn't hear the answer.
,

11 HR. DAVISa I do not know that they do not

12 comply with our interface requirement.

13 HR. CASEa It's something worth checking, I
.,

14 assume.

15 HR. DAVISa Yes.

16 HR. HUMPHREY: But in response to that, we
,

17 specifically often do not go out and go through with a

18 checklist and do these kind of calculations. It is not

19 a closed loop. The requirement is there, but we do not

20 go out and do these kinds of calculations as part of our

21 scope.

22 HR. HOUSTON: Doesn't that response up there
.o

23 say they do not meet the requirements?

24 HR. HUMPHREY: It appears to.

25 HR. HOUSTON: It definitely does. That's the
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1 EPCL response. It says they will flood the"'drywell.
'e

2 HR. HUNPHREY: I guess -- 7,

3 ER. RICHARDSON: That's if you postulate all

4 the worst case conditions, all the tolerances it may or

5 may not have. It's pretty unlikely to have that
t

~ ' 6 sitna tion .

7 HR. CASES What I'd be interested in is what

8 'is GE's response to that? Are they satisfied with

9 thug?

10 HR. DAVIS Eith this response? For the

11 response with all worst case conditions? I think I
a

[. 12 would-be satisfied with that. We would have to look at
,

13 the spec requirements as far as what the requirement is,

14' - as far as worst case conditions that should ye used.,

15 And I do not know the answers to that. 'This appears to

16 be a satisfactory situation to me at this moment,

17 knowing'what I know about the response.

18 MR. RICHARDSONs It really depends on what the
.

19 spec says, as f ar as meeting nominal conditions or

i 20 taking all worst case tolerances, and I really don't

21 know what the spec says.

22 MR. HUMPHREYa The spec doesn't, because when
0

23- we wrote the-spec we weren't. smart enough to,'kn6v about^

-

z .

'

24 - the effect that concrete occupies water volume and that
~

IES the uppet pool has a level variation that should have ai

.

'e
,

/
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1 saximum spec. With all of these tolerances, this is

2 something you get into when the design is gets ftirly

3 well developed.'

4 When you first develop requirements, you are

5 thinking of nominal conditions, and all these tolerances

6 buildups were really not fully identified when that

7 requirement was specified. So it doesn't enumerate

8 them.

9 HR. DAVIS: To repeat, this appears acceptable

10 to General Electric.

; 11 HR. CASES On what basis?
,

12 MR. DAVIS: On the basis of they probably meet

13 it with nominsi conditions and you have not done any--

14 ER. CASE What is this, "probably"?

15 HR. NC GAUGHYs We do.

16 ER. CASE 4 How can you say it's all right if

17 it is probably this, and we don't know what the spec

18 says?
.

19 (Pause.)

20 HR. DAVIS: You can look at the consequences

21 of worst case conditions --

22 MR. CA3Es I understand that.

23 HR. DAVISS -- and determine whether or not it

24 is acceptable. The consequences identified --

25 MR. CASES- Why-vas this spec-in there to begin

' ALDERSON REPORTING COMPANY,INC,
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-1 with, then?

-2 MR. DAVISs I can't answer that question.

3 ER. CASES You can't say it's okay unless you

4 know the reason they put it in there to begin with, can

5 you? At least I wouldn't.

6 HR. HOBBS: John, I believe when the concern

7 was identified to us about ten days ago it was not

8 identifiad as being a spec requirement. It was

9 identified as being a concern with thermal shock on

10 piping and resulting f rom overflow of the weir wall

11 following an inadvertent upper pool dump using maximum

12 tolerance conditions in every case.

13 And we have done our dead level best to

'

14 address that.

15 MR. CASES Right.

16 HR. HOBBS: Today a spec number which we don't

17 have with us was quoted and we were told that that was a
,

18 requirement. He have not verified that, although I

'
19 don't have any special reason to doubt it. However, I

20 believe in addition to our General Electric

21 representative saying - that it- was all right, I believe

22 that Mr. Humphrey had indicated that it was found to be

23 acceptable on the GESSAR design af ter- GE review. Maybe

," ' 24 -I as aisrepresen ting what you said.

25 MR. HUMPHREY: Yes. I didn't feel that it was

|
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'

1 neceptable. I guess I feel -- we're getting off on a

2 little bit of a tangent -- but that the system should
,

3 control the amount of water that is dumped and basically

4 you terminate the upper pool dump before you flood the

5 dryvell, which means a level switch to turn it on which

6 now exists, and that would be in addition to the level

7 switch to turn it off. Either that or all these

8 -tolerances potentially need to be stacked up.

9 I guess that has been raised as a suggestion
.

10 for some period of time. But it would then be a change

11 to that system.

12 ER. CASES Okay.

13 MR. HUMPHREYs Item number 11 has to do with

14 control of operational delta P. When the original Bark

15 III containments were designed, the significance of

16 negative dryve11-vetwe11 pressure on 10CA1 loads and

17 other effects had not been fu11' identified. Later as

18 part of the Mark I containment program this effect came
,

19 to light, tha t this ef fect could be both - a strong

20 mitigating effe:t and also an aggravating effect if you
,

21 tended to. draw water up in the downconers or up in.the

22 Mark III case up in the weir annulus.
-

23 The testing that was done by General Electric

24 in the~PSTF used a zero pressure differential, which

25 means the water in the weir was the same height as the
-

ALDERSON REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W WASHINGTON. D.C. 20024 (202) 554 2345 -
,

, - . . , - - - . , . , - --- .- , , - - - - . - , , ,



. . - . . . - - . _. . _ -- -

227
- .

I water in the pool. Anything else is strictly speaking

2 not in kesping with those test data.

3 In the STRIDE design the vacuum breakers were

4 going to be used to control negative delta P and they

5 opened at two-tenths of a psi. However, there was an
.|

8 interlock that prevented them from opening unless you

7 either had a first -- until you got to two psi

8 differential, unless you had had a prior two psig high

9 drywell-pressure signal.

10 That is a little bit confusing, but what it-

11 says is prior to a LOCA you could push the water up in
, ,

12 the weir annulus theoretically 4.7 feet before the'

13 vacuum breakers would open, then they could bring it

i -14 down to s level like 6 -inches, no more than 6 inches.

'15 When the design finally was put to rest, that was still

16 in there. I believe Cafrente still has that and other

17- plants nay have it in there, too.
i

18 But if Grand Gulf does limit the delta P to a |
|

|19 tenth of a psi, that is three' inches'. I think Staff

20 would probably be willing to ay that three inches on top )

21 of seven feet,-true, it is non-conservative, it is a

22 non-conservatism, but it is a small non-conservatism and

23 probably is.not something that needs to be addressed.

"
24' If that tenth of a psi were the vacuum breaker

- 25 set point, which is half a psi,- that 'is like a foot -- a

t
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1 foot, now, is significant compared to six-foot
^

2 submergence and I think would be an lupact on the load

3 definition.

4 So the objective here is to clearly point out

5 the significance of this parameter and why it needs to

6 he controlled, and the band, although it goes

7 non-consarvative , is small, and that would probably be

8 acceptable. But it ought to be watched to make sure it

9 does not go excessively that way.

10 Actually, rather than loads, what we've been

11 talking about previously, flooding the drywell, is the

12 more important concern of delta P. I guess we are

13 noving on into the miscellaneous issues here.

14 Ites number 12. The original design for the

15 suppression pool makeup system took a signal from the

16 low pressure core injection system, a 10CA signal. It

17 was discovered a couple of years ago that that design

18 had a flaw, namely if you tested the ECCS you would

19 initiate the timer in the upper pool dump and then if

| 20 the guy didn't turn it off 30 minutes later he would get

21 an upper pool dump signal.

22 There was an ECA initiated that I think

23 applies to Grand Gulf, it applies to all the plants, to
i

| 24 change the logic so that the signal to the-upper pool

25 dump came out.after the sealing. This then was applied
.

i

|
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1 to Clinton.' We chased it through on their hardware. So

2 if that ECA was implemented for Grand Gulf you should

3 have hsd a logic change, okay.

4 It appeared in the Grand Gulf design -- I'm

5 sorry, in the Clinton design -- that that signal was no

6 longer sealed in, which meant that if you had a drywell

7 reflood, sitting here at normal pool level, you have a

8 LOCA, you refill,the vessel, that will occur before you'-

9 get down to 18 inches below the normal level, which

10 means you will get to reflood, lose the high dryvell

11 signal; once you usa the high drywell signal, then the

12 vater just goes on down. You have no mechanism now to

13 dump the upper pool except manually.

14 You would also, any time you. lost the high
.

15 drywell signal you would also lose the 30-minute timer

18 and it would reset. So you'ought to check the logic.

17 If that ECA was implemented, it should have

18 been changed. And as a minimum, I do not think your

19 30-minute timer is sealed in. Doublecheck. You may

20 have been smart enough to catch that and put it on a,

21 sealed-in circuit. But my bet is the 30-minute timer is

'22 not sealed in and there's a potential that you picked up

23 _another signal for the LOCA signal and sealed that one

24 in. But this was an ongoing topic at containment when I

25 left. j

{
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1 It appears that it was a generic ECA that made>

,

2 this change so that a manual initiation of the system

3 would not automatically dump the upper pool. But

4 apparently it didn't factor in the fact -- again, the

5 A-62 document I referred to does not require that the |

6 LOCA signals be sealed in and maybe that is the source

7 of the problem. Maybe it should say that, in talking

8 about the signals, it should say that these LOCA signals

9 are sealed in. It implies it, but it doesn't

10 specifically say it, and since you can mechanistically

11 lose the signals after a LOCA, you do not want to lose

12 the initiation logic for upper pool dumping.

13 HR. RICHARDSON: LOCA signals are generally

14 sealed in in Grand Gulf's case.

15 NR. HUMPHREYs You may have picked that up and

16 done it independently.

17 HR. HOUSTON: Before we go on, let's just take

18 a short ten-minute break and stretch our legs.

19 (Recess.)*

20

21

22

23

24

25

.
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1 HR. HOUSTON I guess we just may as well get

2 started again.

3 John, do you want to start again?

4 MR. HUMPHREYa Yes, of course.

5 ER. HOUSTONa On iten number 13, what are we

6 up to, 13. Okay.

7 HR. HUMPHREYa Okay, proceeding on iten 13, I

8 think for once I"can characterize that the' response here

9 is fully appropriate to the concern, that if there are

10 no vacuum breakers in Grand Gulf, then whether or not

11 both trains of the containment spray initiate is not a

*2 concern from a negative pressure standpoint.

13 This was put in here because on plants with

14 vacuum breakers, depending on the condition the spray is

15 initiated on, the vacuum breakers were originally sized

16 based on only one spray initiating.

17 And the way that was done was there was a

18 90-second timer on loop B so that loop A would always

19 initiate and'then loop B would initiate.

| 20 But be:susa loop A sad loop B, sense 9 p.s.i.
|

| 21 containment pressure independently depending on the

22 drifts of the instrumentation, there is a probability

23 and a quick analysis turned up to about 10 to 15

24 percent, like anybe 1 in 8, that' loop A wo uld sense 9

25 p.s.i. at a time relative to when the timer was on loop
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1 B so that both of them would come on. I guess that is
,

2 probably'enough said on this on for Grand Gulf.

3 (Slide.)

4 I do not agree with the characterization on

5 number 14. As I understand, the piping in the PNID that

6' I thought was applied to Grand Gulf, there is a line

7 coming into the vessel with the LPSI injection valve,

8 and prior to that valve, it tees'and goes up to the

9 containaant and there is a containment spray valve.
;|-

[ 10 When you are in LPSI and you get a signal to

11 initiate containment spray, which would be a normal

12 thing to happen during a LOCA, both valves receivej

13 signals simultaneously. One valve receives the signal
i
"

14 to closes that is, the LPSI injection valve. And the

15 other valve, the containment spray valve, receives a

16 signal to open.

17 There is a check valve in the LPSI injection
4

18 line, but all I need is a single failure of a check3

19 valve, and potentially as these two valves, one of then

20 is closing and the other one is opening, over a period

'

21 of lika 30 seconis, I have a flow path from the vessel

22 .back up the spray line and out the spray nozzle.;

23 So there appears to be a mechanism here, and
, ,

24 all I need is one single failure, which would be the

25 ' f ailure of that check valve, that that could result for
|

!
'

[ >

|

!
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1 a short period of time in vessel -- I should say it will

2 be mixed vessel and RHB flow water going up through and

3 out the spray lines.

4 The concerns here are downstream of that

5 valve, that tee that the piping was probably not

6 designed for the temperatures that would then be

7 experienced. The injection valve probably was not

8 designed for it, and the spray headers.

9 Probably more to the point is the flow would

10 then come out the spray header flash and basically be

li saturated at whatever the containment conditions were.

12 If this were at 9 p.s.i., we would be talking about

13 something like about 250 degree spray.

14 .|So maybe you can have 20 seconds of spray at

15 elevated temperatures, maybe up to 250 degrees depending

16 on -- and this would then land on whatever containment

17 instrumentation or equipment is in there.

18 It seems a logical fix to this would be to
.

19 first close the LPSI injection valve, and when it is

20 closed, then to open the spray valve. Now, there might

21 be something to do with' minimum flows in the line, I do

22 not know. But it appeared that the simultaneous signal,

23 open and closed, both of these valves with a single

24 failure allowed the potential for this backflow. And I
-5

25 do not know where the 10 would come from.
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1 HR. RICHARDSONa Basically, first of all, you

2 have got to get a LOCAs then you have to get a LOCA that
!

3 gives you the need for the sprayss then you have to get

4 a failure of the valves. By the time you add all those |
-5

5 up together, you end up with a 10 probability or i
1

6 less. i

* 7
,

HR.-HUMPHREYa I guess it is my understanding

8 that LOCA is the design basis f or containments it is not

9 a degradei condition. It is what the system is designed

to for. You start out and you say, I have a 10CA, I guess

11 it is LOCA plus single failure. Right? So it would

12 seen like 'this would be within the normal design basis

13 pulling multiple f ailures. I do not know. That is how

'

14 we assessed it.

15 MR. BUTLERa How long- does it take the valve

16 to change position?

17 ER. HURPHREYa It is about 30 seconds, I

18 believe. It is an AE-supplied valve, and it has a

19 maximum time, I believe, on the order of 30 seconds. So I

|
20 it could be faster or what have you. That would be a j

21 factor here to-look at, the two valves, and see how fast
1

22 they open and close. J

23 But you have a flow rate of 5000 c.f.m. and

24 even several seconds, I would think, of high-temperature

25 water poucing out the spray line would be undesirable.
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1 It does not look like it will significantly impact

2 containment pressure, surprisingly, that even 10 or 20

3 seconds of 250-degee water does not pressurize a million

4 cubic feet that fast.

5 So it is not something that is going to cause

6 a large perturbation in containment pressure response.

7 It would simply be that the valves and equipment in the

8 line spray headers and then any equipment that got

9 sprayed by this hot water.

10 HR. FIELDS: So basically you are saying that

11 it is within the methods used by the staff for

12 determining design basis? Grand Gulf's response is

13 No, it is not? Could you elaborate on why it should not

14 be a design basis accident or a design basis condition

15 again?

16 HR. RICHARDSON: I think what we are saying

17 there is that the probability of something happen.ing --

18 I as not really discussing whether it is a design basis

19 accident or not; you have basically got to get the DBA,

20 then yoh have got to get failures-on top of that. By

21 the time you get all that, the probability is extremely

22 low.

23 HR. FIELDSs When we do our review, we assume
,

24 you have a DBA; then we look at - the various single

25 failures that could occur to come up with design

.
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1 conditions for various parts of the operation. So your
-5

2 argument that it is on the order of 10 and should be

3 neglected is not a good one.
-5

4 ER. HOBBSs We think that the 10 just

5 places it in perspective.

6 53. FIELDSa I do not mind it being put in

I7 perspective.

8 HR. HOBBS4 But we will not say that that

9 closes the issue by itself.

10 ER. FIELDS: No problem. So - what does close
| ,

11 the issue?

12 ER. HOBBSa If I can confer for just a

13 second.

14 (Pause.)
,

f

15 NB. BUTLERa While they are conf erring, John,

16 just to set a bound on the'other direction, when you are

17 in the LPSI mode, the maximus coolant pressure --

18 NR. HURPHREY: 250 p.s.i. reaches 300-400

19 degrees. I do not know my steam table. 300 or 400
i

20 degrees F. ButlLt is not full pressure.

21 BR. BUTLERa -Okay. -

22 HR.'HUMPHREY: But I do not know what the FL/D

23' from the vessel. There is an orifice in the line

24 ' downstream of this tee. So I do not know exactly. You

25 have to look at each plant. Depending on the flow, the
f

!
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1 pressure, the pump was running, how much flow could come
,

,

2 from the vessel. And at the line it could be a
!

3 significantly lower FL/D than the normal containment |

4 spray loop. So the flow rate could potentially be

5 higher than the. containment spray mode. Again, only for

6 a matter of less than a minute, but --

7. (Pause.)

8 ER. FIELDSs Could the failure of the check*

9 valve be as a result of the other two valves opening and

10 closing? Or would it have to be independent?

11 HR. HURPHREY I have not thought that

12 through. I do not know whether there is any mechanistic

13 way. I did not think of it in that vein.

14 ER. FIELDSs If it is not mechanistic, then I

15 could see it reducing the probability by quite a bit.

16 I* it would happan randomly in that 30-second period.

17 NR. HUMPHREYs Well, the valve could just>

18 plain and simply be failed, the check valve, initially.

19 BR. BUTLER: Undetected failure.

I' 20 MR. HOBBSs Isn't the check valve not

21 testable?

22 MR. FIELDSs Yes, but'you test it once every
9

; 23 few months, whatever.
f

I 24 NR. HOBBS: I do not_know how frequently.

| 25 ER. HOUSTONa What was the inquiry down
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4

i

1 there?

'

'2 HR. FIELDS: The inquiry was whether or not we
|

' 3 could use the probability of the valve failing during

4 this 30-second period as an additional method for

5 elimina ting this concern. And the answer is no, because<

6 the valve could have been failed before the valves--
,

'7 that opened and closed happened.

8 NR. HOUSTON: Did he not have a question

9 before-for John as to whether this was considered?

10 NR. FIELDS: They were still considering their ;

;

11 answer.

12 BR. RICHARDSON: We came to the conclusion --

13 and in'looking at the answer, we have got to rethink it,

i ~ We have got some information-in there, but we14 I guess.

| 15 - have got to take another look at it.

'

16 ER. FIELDSs Okay.

,

17 ER. BUTLER: For later.
!

| 18 NR. HUNPHREY: Item number 15 came up on-the

i 19 STRIDE containment. When the original analyses of
1

| 20 containment depressurization- due to containment spray
i'

21 were done, it is conservatively assumed that the
i

22' containment- was taking suction f rom atmosphere. I. do
1

, -23 not know whether that is conservative or not. But what
,

. 24 was never looked at was what the depressurizing effect
|
| 25 of the containment had on the secondary containment.
!
I

b

,
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1 It turns out that a limiting depressurization

2 transient draws them both down in STRIDE. Where you
;

3 have 1.1 million cubic feet in the containment and .5
;

4 million cubic feet in the shield annulus, it draws them
'

5 both down to negative 1.2, negative 1.5 p.s.i. And we*

6 had never imposed a requirement.of a negative pressure

7 in the shield annulus.

8 Now of course the shield building has got a
,

9 2.5 foot thick concrete wall, and it is not likely to

10 collapse. But there was the concerns Have we looked at

11 all the interf aces of doors that might blow in, or that

12 standby gas treatment system, or what have you. That
t

13 was still being pursued, and I guess the' initial
i

14 reaction was that it was going to be within the design.
1

15 But here was a new design load that had never'

!
16 been addressed before; namely, depressurizing such a

,

| 17 large containment like the NARK III depe-ling on where-

i
18 you are taking suction from the vacuum .reaker, it will

19 tend to depressurize the plenum.

20 Then the issue came up, what about a plant

21 that took suction from a relatively lightweight

22 secondary containment, not a great big rigid structure?

23 Even if it were several million cubic feet the -- unless

24 it had vacuum breakers, the potential existed that ai

25 limiting depressurization transient in the primary4
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1 containment could cause structural concerns in the

i 2 secondary containment.

3 So in Grand Gulf's case at present with no

4 vacuum breakers, this would not be .a concern. If it

; 5 turned out that due to some of the effects we discussed

6 earlier, such as the effect of stacking the tech spec

7 plus the spray plus the effect of the backup purge or
1

8 including the affects of the mixers in removing air, if

! 9 these all stacked up and put us in a situation where it

10 would be advisable to have some kind of vacuus relief,
,

11 then the effect there would need to be looked at, not
,

;

12 only on the primary containment but also on what-it didj

; 13 to the secondary containment.

!
' 14 And for any other applicant that takes their *

. 15 vacuum breaker suction from ascondary containment, they+

i 16 should consider that response, too, not just the primary
J

| 17 containment response, because we did not and this was a

18 surprise to us.

19 Item number 16 relates to the ability to -

20 measure suppression pool temperature with a varying pool

21 level. The recommendation, or almost an information
;

22' ' specification that GE has, suggests the temperature
!

23 sensors should be locates 3 to 12 inches below the pool
,

i 24 surface. This is a good design approach based on what

25 should be observed in the tendency of the pool to

i
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I stratify for initial safety relief valve discharges

2 without RHE mixing.

3 However, although there is a low-pool-level

4 alarm, there is nothing that the operator has

5 specifically to do at that point except to restore it
J

6 within so many hours or to shut down.

7 There is a primary set of sensors located 12

8 inches below pool level, and then a secondary set of

9 four to eight pins another 4 to 5 feet lower. If the

10 suppression pool were drawn down, say, for instance,

11 just filling the vessel is enough to draw it down on the

12 order of 3 inches, depending on how -- when you chose to

13 close the HSIVs and whether you have how much feedvaterj

14 flow, it is not impossible to look at transients where

15 you could draw the water down, especially if the sensors

to are anywhere near 3 inches.

17 If it is 12 inches below the pool surface, it

18 is difficult to draw the pool down that much. But if it

19 is only 3, 4, 5 inches, it is not unreasonable to talk

20 about transients where you would draw down that far.

21 If the pool started out at some nominal

22 tempera ture , 80 degrees, it would be a while before it

23 would get up to its tech spec limit, in which case you
'

24 would turn on the RHR. But now with the pool not

25 mixing, the reason it is 3 to 12 inches below the
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|

|

1 surface, hot water tends to rise and sit there. And

2 that is what the test data shows without any RHR
,

3 operation.

*

4 If you' have now uncovered the sensors and they

5 are sitting an inch or two out in the water and the

6 operator has no warning that his sensors are potentially

7 giving his bad data, then he could sit there and watch

8 the pool temperature rise and then tend to sort of4

9 flatten out and not be required by tech spec to turn on

to the RHR or scram or depressurize, because he is taking

11 information f rom sensors that are located above the pool

12 ' surface.

13 And similarly, the sensors that are located'4

14 feet under . water' would take some extended period of time

15 to respond. So by the time the temperature at 4 feet

16 got to whstever the tech spec limit was, the temperature

'
17 at which he would have taken action would have been long

18 past.

| 19 So now it seems a relatively straightforward

20 solution to this is to provide the operator some warning
i

21 that his temperature sensors have been uncovered. And

22 if the system is sophisticated enough to calculate bulk
, ,

23 temperature, it should drop out sensors that had been

24 uncovered.
,

-25 The other side of this coin is f or a transient

! .
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1 with upper pool dump. Now, if we are sitting there at'

,

2 high-water. level, which means that te sensors are still
4

3 within, oh, a foot to 18 inches, let us say, a foot of
a,

4 the pool surface and we dump the upper pool, we now have

5 another 5 feet of water on the top. :

I

6 So the uppermost sensors are located 6 feet

7 below the surface. If you remember the earlier concern
i .

8 I talked about this morning, there is a tendency to get-

9 degraded pool mixing with high pool level because the

'
10 water jet now is very deeply submerged. If the sensors

11 are located 6 feet below the surface, the operator could

: 12 he following his emergency procedure guidelines but have
1

13 a very severe stratification and potentially not know it
;

14 because the first le' vel of sensors that he is seeing arej
'

15 ones that are, say, 5 to 6 feet under water.

i 16 ER. FIELDSa I would have to sort of disagree,

i' 17 because the chugging effect from the top vents would mix

; 18 the water f airly well above the top vents where you do

19 have these temperature sensors located. And while-you

20 have more water on top of that, the fact is that whole,

21 amount of water is going to be fairly well mixed. I do

- 22 not think you are going to have much of a temperature

23 degrees differences 5 degrees max.

24 HR. HUMPHREY: It is the potential that in a

26 small-break mode, if you have not blown th e reactor

'l

i

f
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1. down, that you would get enough mixing from chugging to

2 circulate the water above the top of the top vents. If j

'

3 you have a transient and dump the pool where you are
|

4 only discharging through the SRVs, you would not have

5 that mechanism going.
|

6 NR. FIELDS: Okay. I understand.

7 MR. HUMPHREYa The concern is that the effect

8 of -- the system is optimally designed for nominal pool

9 level, and off-nominal conditions have:not really been

10 considered.

11 MR. BUTLERS But they have water level

12 monitors of pool level, and that is available. It may

13 not be alarmed, I do not know. Is that alarmed?

14 MR. RICHARDSONs Yes.

; 15 NR. BUTLERS So it would alarm and advise the

16 operator to look into the matter.
!

17 NR. HUMPHREYa It would seen a simple*

,

18 instruction to this effect would resolve this just to;

i 19 make the operator aware that under certain conditions he

20 should b'e wary about using these things. These are the
|

'

21 kind of things you think through ahead of time.

| 22 (Slide.)

23 The emergency procedure guidelines, this is

| 24 iten number I -- what is this -- 17. Item number 17,

i 25 the emeregency procedure guidelines were originally
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1 written for MARK Is and IIs and lately used to encompass

2 the NARK III design.

3 There is a curve in there that directs the-

4 operator to maintain a limit on the pool level and the

5 vessel pressure. For a HARK I and II, it was

6 anticipated that the pool level would change relatively

7 slowly.
'

8 The objective of this curve was not a LOCA.

9 curve. It was a safety relief load curve so that as the<

i 10 pool level rose sbove the normal level, the vessel

11 pressure would be reduced so that the net safety relief

-12 valve loads would stay about the same.

13 However, in addition to that, it instructs the

14 operator, if he gets into this zone or cannot hold that

15 below the level, that he should go to emergency

16 depressurizations namely, ADS, blowing the vessel down)

17 very rapidly by opening the multiple valves.

18 Well, it would appear that in a RARK III,
!

19 where there will be 30 minutes af ter a 2 p.s.i. signal,

20 a sudden dump of S feet of water that this instruction

21 really is not applicable.

22 First of all, almost mechanistically is 100'

23 degrees an hour he may get into this situation. If he

24 does, he should simply open one valve and slowly
;

;

25 depressurize the vessel. He is not going to get any

1

!
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I

1 more water once the upper pool is dumped. He does not

2' vant to, with the water level now above what would give

3 the' nominal SRV loads, he does not want to go and push

i
4 the' ADS button.

'

5 Eumber one, this would give him higher loads

6 than he needs. And number two, it would use up fatigue

7. life on the vessel because his instruction any get his
4

8 in there.

9 So it sppears that some rework of tnis

: 10 guideline is in order for MARK III to direct the

11 operator what to do in tha t situation.j

12 MR. RICHARDSONs I might add that in the

I- 13 emergency procedure guidelines that curve is in

14 br'ackets, so it is plant-specific as to whether it goes

15 in the guidelines or not..

16 HR. HUMPHREYs The curve is in brackets, but
,

'

17 the curve would probably be rights namely, .it is

}
| 18 supposed to be an-equal SRV load curve as the basis for

19 it.- That is fine. But it is just as you are blowing ;
4

i

| 20 the vessel'down and staying below it, and all of a

21 sudden you jump up on the X axis by 5 feet.
.

22 HR. RICHARDSONs. In some plants it any have

; 23 such a little effect _ that you do not need the curve.

I 24 - That is what I as saying. In our case, our specific
, .

25 case in our procedures, we do not have that curve in our
,

|

.
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1 specific procedures, although it is in the guidelines.

2 NR. HUNPHREYs All right.

3 (Slide.)

4 Issues number 18.1 and 18.2 address the
4

5 effects of insulation debris. It came to our attention

6 on the STRIDE. pisnt over a yesr ago that the effects of

7 insulation debris had potentially not been fully

8 factored into the design.

9 The first staa that came to our attention is

10 really 18.2. That would be what effect could the

11 insulation have on potentially plugging the suction

12 strainers.

13 Recently, reflective insulation has come into

14 vogue, which is a very efficient means of insulating

15 high-temperature piping similar to what is used in

16 aerospace where you have multiple layers of reflective

17 film.

18 The old standby is the mirror' insulation.
.

19 They are the Cadillac of the product. They have

20 relatively heavy -- not only heavy outer and inner

: 21 shelf, but also relatively heavy layers.

22 It appeared from an analysis that these would

23 tend to sink to the bottom of the suppression pool. And

24 they are stainless-steel and stay there and not be of

25 concern.
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1 However, several manufacturers -- two of them,

2 Transco and Johns Hanville, that I know about -- have

: 3 come out with a product that is similar to mirror except

4 that instead of the stainless-steel sheets inside this
5 casing, has aluminum foil roughly 2.5 mil. It probably

8 pe rfora s'. I do not know this, but it probably performs

7 as well as the mirror in terms of an insulator. And
3

8 ap pa re n tly , it is cheaper.

1 9 However, because of its relatively light

10 weight, being both aluminua and also very thin, it

11 potentially would not sink to the bottom of the

12 suppression pool. If this got -- if this were applied

13 tohigh-energy piping in the dryvell or, as was

14 mentioned, for insulation of a vessel, and significant

15 amounts of this got torn loose, it would tend to collect

16 -- get blown in the suppression pool and collect on the

17 suction strainers.

18 So potentially, this should be evaluated for

19 each plant. Either avoid usa of this particular

20 material where large amounts of it may be dislodged --

'

21 obviously small lines would be of no concern, but areas
1

22 where a break could tear loose large amounts of it -- or )
23 else perform some kind of an analysis to show not enough

24 could be dislodged or transported to the suppression
J

25 pool to plug the strainers.
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1 The strainers are required to funct' ion 50

2 percent plugged. They are also required not to become

3 more' than 50 percent plugged f or 30 days.,

4 Now, that second requirement is a little more

5 nebulous, in that it is not the strainer desten that is
,

6 really a total plant design requirement.
;

7 The topic 18.1 has'to do with the potential of
A

8 insulation plugging various flow pa ssa g es. It appeeared

9 that both the Weir annulus and the main vents were large

10 enough so that there is nothing credible that would plug
,

i

11 them. However, there was some feedback that at least

12 some plants had located catvalks in the dryvell close to

13 or on the top of the Weir. annulus.
*.

*
1 14 In a situation like that, instead of the
:
'

15 inexpensive insulation being the concern, now it would
;

i 16- be the more expensive, the mirror insulation, because

17 the aluminum foil would probably get blown through the

18 catvalks without -- at a minimum pressure drop, but the
4

19 stainless-steel sheeting now would have strong enough

| 20 membrane strength to potentially collect on top of here
;

21 and reduce the nat flow area out of the dryvell.

L 22 So the thrust of this approach or of this

23 concern was that evaluation of insulation debris should
'

24 be an ites that is considered in containment design.

25 ER. FIELDS One questions what is the
j

i

;

i
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1 closest te the top of the Weir wall that you know of

2 that they have put catvalks?

3 MR. HUMPHREYs I have had very little feedback

4 from operating plants. I

5 NR. SCHWENCERs I think the response was they

6 have no gratings. I an interpreting this to mean no

7 catwalks, no open grating material.

8 HR. RICHARDSON: That is true.

9 BR. SCHWENCERs Does that answer your

to concern?

11 HR. HUMPHREYs That would resolve 18.1 for

12 Grand Gulf.
'

13

14 .

15

16

17

18

19

+

21

22
.

23

'

24

25

.
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1 18.2 seems like it was fairly well addressed,

2 as long as it was certain that this insula tion on the

3 vessel could not be torn loose in significant amounts to

4 he of concern.

5 (Slide.)

6 Item 19 dealt with chugging loads ,In the

7 Hark II design tests were done to evsluate the effects

8 of submergence on chugging. For deep submergence,

9 submergence seemed to have no effect on chugging. But

10 as one gets closer and closer to the f ree surf ace, you

11 would expect chugging loads to go to zero. When the

12 chugging bubble is very close to the surf ace, as it

13 tries to collapse it of course would just drav,the free

14 -' surface down and basically terminate the chugging. And

.15 even a little deeper, the free surface could respond

16 very readily and would not require a very violent chug.

17 The data show in the Mark II for a vertical

18 vent showed a break somewhere in the 9 to 11-foot range

19 where, if there was a lower load, not significantly but
-

20 there was'a lower load at 9 feet relative to 11 and 13

21 feet.

22 The Mark III tests have been done with
, _

23 chugging loads based on a seven and a half foot

24 submergence, which is the normal high water level.

25 However, when you dump the upper pool, the submer6'ence

v

.
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1 of the top vent is closer to 12 feet. So the concern

2 arose as to whether or not this additional increase in

3 submergence would aggravate the chugging load.

4 In addition to that, in the areas where there

5 are pool encroachments, an eight foot or whatever the

6 pool encroachment is, would also look to the vent like a

7 deeper submergence. Instead of the vent being able to

8 see the free surface at seven and a half feet normal
9 unter leval above -- actually more like 7 feet or 6.5

10 feet from the top of the vent -- it would have to go out

11 8 feet ani then up 7 feet.

12 So the effect of the submergence of a vent

13 underneath a concrete encroachment would be deeper.

14 Then, agai'n, when you added upper' pool dump that would

15 make it probably deeply submerged.

16 Now based on the Hark II experience, it would

17 indicate that the potential at least exists that the

18 chugging loads done at 7.5-foot centerline submergence

19 and the vant in chug 2ing is probably more like a

20 circular section, rather than an entire circle clearing,

21 so that the top of the top vent is 6.5 feet from the

22 surface in these tests.

23 So we are probably talking more in that range,

24 whether or not that has bounded the data.

25 ER. FIELDS: So your response is you don't

!

~
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1 think the material presented this morning adequately

2 resolved your concern?

3 BR. HUNPHEEYa Right. I don't think it can be

4 just dismissed. It may turn out that the effects from, j
~

I5 I'm going to say, 6.5 feet up to whatever, deep 1y

6 submerged, up to say 12 feet, that that change would be

7 small, but it would seem like it would need to be

8 quantified that these are not the bounding submergence

9 conditions for Mark III.

10 HR. BUTLER: Is it not so that the chugging

11 phenomenon is governed by the static pressure at the

12 vent, rather than the linear distance to the surface?

13 HR. HUMPHREYs There appears to be a surface

14 effect. Once yo'u get deeply submerged, it appears

15 submergence has no effect. But as you get closer to the

16 surface asymptotically, you would expect the load to go

17 to near-zero as the vent got to the free surface. So

18 there is some break point and it probably is different

19 for a horizontal vent rather than a vertical vent.

20 * I don't know where the. break point is, but

21 there is some break point where the load would increase

22 from zero to some near-the-surface value and then be

23 flat beyond that, or at least that is what I would

24 hypothesize based on what we've seen in other things.

25 The 10 percent 9 to 11-feet, maybe if you

i
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1 added another 10 percent down to 7 feet, maybe we're

2 only talking about a 20 percent difference, I don't

3 know. But the concern simply was that these were not

4 the bounding conditions for chugging.

5 ER. SCHWENCER: Does that answer your

6 question, Walt, or were you concerned about -- it

7 sounded like you were characterizing it that linearly he

8 had to come out and --

9 HR. BUTLERS No.

10 HR. FIELDSs Tha t wa s f or encroa chments only.

11 MR. SCHWENCERs I thought that was what Walt

1 12 was getting at when he said linear versus pressure.
;

13 NR. BUTLER 4 Hy intuition is that the chugging

14 loads would be governed by the static pressure at the

15 vent exits. And John was suggesting that there was some

16 dependence on the distance to the surface, that there

17 was some surface effect that he couldn't characterize.

18 HR. SCHWENCERs I thought that's what your

19 -question was, but it didn't sound like what you were

20 an swerin g . -
,

21 HR. FIELDS: If-you have a higher submergence,

22 rou v111'have a higher pressure event, because-that

23 dryvell is at a higher precsure.

24 HR.' BUTLER: He wasn't mentioning higher
,

25 submergence. He'was saying if-you have an obstruction
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1 in there it required a longer travel distance to get to 1

2 the surface, that in itself sight lead to higher

3 chugging loads. And I was questioning that and

4 vondering what basis there was for that view. |

5. And you were not characterizing any available

6 data that says it. You were just saying that there

7 appeared to be some effect on the distance to the

8 surf ace, but you didn 't know what that eff ect was?

9 HR. HUMPHREYa Right. I'm taking an end point

10 analysis and saying I would expect the load to go to

11 zero as you got very close to the surface and you know

12 it doesn't go to infinity, so it reaches some asymptotic

13 deeply submerged value and it basically stays there.
;

14 HR. TOWNSEND: Walt, also, that data that is

15 cited showing the ten parcent effect does include a

;. - 16 pressure effect as well. The way those tests were run,

17 as you reduce subaersion you reduce the back pressure of

18 the-system slightly.

| - 10 ER. HURPHREYa One of -- this is-itea number

20 20. One of the loads that is applied to the dryvell in

21 the Mark III' plant is the postulated refloodithat occurs

22 _after a LOCA'when you reflood the break and the flow
_

23 condenses:the steam in the drywell rapidly enough~to

24- overpower the vacuum breakers, draw the water up in the

25 veir annulus, and spill over the weir wall.
.

I

!
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1 At that point the flow is large enough to

2 cause a postulated very rapid depressurization in the

3 drywell, which then draws the water very rapidly into
1

4 the drywell. The load definition that is currently

5 provided treats the water, although it shows a bounding

6 stream line, it defines a velocity that is basically

7 based on free fall.

8 It is really a wide component of velocity as

9 the water goes up, stops, and then falls back down. But

t

10 the water has to get into the drywell. Therefore, there

11 are two effect heres One, there has to be a horizontal

12 component. In fact, the current load definition shows a

13 bounding stream line. I think you could probably back

14 out at least what the velocity vector is 1n free fall
~

'

15 and it has to be tangential to that stream line.

16 It woul'd turn out that the X or the Y
,

17 component was as advertised, but there would also be an

18 _ X component. There are two factors here. One is that

19 the total velocity, the magnitude of that vector, is

* 20 . going to be larger than the load definition states.
.

21 Second of all, the orientation, instead of being

22- vertically up and vertically down, there is no

23 definition of the direction of . the load..

. 2<4 - Now,it may be in structures that it was

- 25 ' oriented at the worst possible direction. But if it was
.
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''
1 assumed to act vertically on an I-beam or what have you, ;

2 it really may in fact be acting at some angle with

3 larger magnitude than currently specified.

4 So I did not know that there was any -- you

5 say the largest horizontal loading. The definition I

6 see doesn't have any horizontal loading in it. It just

7 has the velocity, which is the free fall velocity of how
2

8 fast things rise and fall, one-half GT So to my.

9 knowledge there isn 't any horizontal velocity component

10 specified, although one is implied from the same of that

11 stream line.

:2 ER.,FIE1 dss We are working on that now.

13 We've been working'on that for the last couple of

14 months, as a matter of fact. Our consultants at the

15 Brookhaven National Laboratory have come up with a

16 solution to this problem and it will be included in the

17 report that we are preparing, which should address your

18 questions for both horizontal and vertical maximum

19 velocities.

20 This is all being'done right now. We're

21 looking at the impact perturbations, et cetere.

22- MR. HUMPHREYs Great. That looks like that

, 23 would resolve that issue. We're almost through. We

24 only have two more to go.

; 25. Item number 21 related to a STRIDE-unique-
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1 characteristic. When the backup purge system was

2 originally designed, the concept was to take the purge

3 flow directly to the standby gas treatment system and

4 then to return air back to the containment through the

5 vacuum breakers.

6 Even there there was a potential disconnect in

7 that as you depressurize the containment the only way to

8 get air back in was for air to leak in through the

9 shield wall, and there was no requirement for a minimum

to in-leakage on the shield building. If'it was built

11 relatively tight, it could potentially not provide

12 enough in-leakage to make up the air that was being

13 drawn out of the containment, which would then reduce
~

14 the ability to move hydrogen out of the containment.

15 However, in addition to this the design was

16 changed so that the air, the backup purge flow coming
,

17 from the dryvell, instead of going directly to the

18 standby gas treatment system, went instead to the shield

19 building annulus. The computer programs were still

20 calculating the hydrogen concentrations as if any

21- hydrogen leaving the drywell was forever removed, where

22 in actuality what happened, what would happen, is that

23 the hydrogen would mix in the shield annulus.

24 And we take mixing credit for offsite dose,

25 but just like the fission products the hydrogen would
,

!
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1 mix in the annulus, and some of that hydrogen would come !

2 right back in through the vacuum breakers. So depending -

,

3 on the flow rate, some of the hydrogen would just go

4 around and~around and some of it would leave.

5 At the time the STRIDE project was cancelled,

6 C.F. Braun had come up with several alternate solutions

7 here to address this. So this obviously doesn't apply

8 if Grand Gulf has a different technique. They can apply

9 a different set and they may need to modify their

10 design.

11 HR. SCHWENCERs I think I'm a little confused.

12 I thought I heard GE say that the STRIDE project had not

13 been reduced in scope or something. Could you clarify

14 that for us?,

15 NR. DAVISa There is STRIDE and there is TVA

-16 and there was TYA STRIDE, which TVA was building the

17 plant that.was following our STRIDE design, which is a

18 standard plant. TV A STRIDE was cancelled some time or

19 other early this year.

20 ' Needless to say, at that point in time when
.

21 TVA STRIDE was cancelled, all work was.-stopped and
,

22 decisions were being consi'dered as to what would happen

52 to the work that was ongoing on STRIDE,'how much was-

24 .left to be done. As a matter of fact, negotiations'are

25 still going on on cancellation of that particular TVA

j-
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1 STRIDE program. ;

2 The STRIDE, just pure STRIDE, is what we cover
:
'

3 under OESSAR. Ihat's the basis.for our GESSAR,

'

4 definition.

5 HR. SCHWENCER: That helps. Thank you.

6 MR. HUMPHREY: The last issue is miscellaneous

7 esorgency procedure guideline concerns. I don't know

8 that I can say much about these, except --
-

9 HR. SCHWENCERs 21, they had characterized
'

10 your concern. Did their response to that resolve the

11 concern?
, ,

12 HR. HUMPHREY: I don 't know how the backup

13 purge functions in Grand Gulf, but if it functions as

14 stated there.it appears that would remove the concern.

15 HR. SCHWENCER: Thank you.

16 HR. HUMPHREYa Without going - through the EPG 's

17 and the tech specs, which I do not want to do right now,

16 I mentioned a couple of areas where the analysis was not

19 consistent with the bounding tech spac values. For

20 instance, the EPG's directed the operator to do certain

21 things that, although they may be the most attractive-

22 -from an overall plant standpoint, are potentially

23 inconsistent with.the way analyses have been done.

24 .It would seem that here just a thorough review

25 needs to be made of the guidelines and the tech specs to

I
-

ALDERSoN REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554 2345
t-

, - . -



.. .

:

|

261

1 identify areas of potential disconnect, and if the

2 values are not bounding values, which is maybe perfectly .

3 acceptable, to simply justify why more realistic values

4 were being used.

5 So I guess that basically completes my

6 rebuttal.
'

7 HR. BUTLER: You don't have any specific

j 8 circumstance associated with the EPG's to quarrel with?

: 9 You're just saying they are just potential, because this

10 is a new area there is potential disconnect, but you

11 don't know of any disconnect?

12 HR. HUNPHREY I brought up two earlier. One

13 was the f act that if you control level in the vessel,
,

14 that that i's a 3 to 4 ' psi effect. I brought up another
4

15 one, which the guideline is apparently not in the Grand-

16 Guluf plant fors the vessel level for vessel pressure

17 versus pool level curve. And I think here are probably

18 others that we just need to be looking at for that; -

19 specific applicant.

. 23 In the tech specs, I talked'about bounding

21 limits on drywell temperature, containment pressure and

22 so forth.

23 HR. HOUSTOMa John, you mentioned somewhere in*

24 the discussion that Grand Gulf has already implemented

25- one of the changes in relationship to some concern that
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1 you brought up on May the 17th, or since the May 17th

2 they have made a change. Are you aware of any other

3 changes that they may have made?

4 MR. RICHARDSON: That's not true.

5 NR. HUMPHREYs It was one of the issues, Hal,

6 that you mentioned about, gee, this was this interlock

7 on spray that had now been deleted. But the original

8 ECA required that you could not turn on the mixers

9 without containment spray being in place, and I

10 understood you to say that that had been deleted.

,
- HR. TOWESENDs We have a number of these11

12 issues as ongoing work since John left and that work is

13 continuing.

14 MR. HOUSTON: Sure, okay.

15 ER. TOWNSENDs And that is one we. happen to

16 have made a decision on since that time. In fact, the

17 decision was actually made before John lef t.

18 HR. TEDESCOs John, do you have any other

19 comments to add at this time?

20 'HR. HUNPHREY: Maybe just a general
,

21 characterization here. I think what this shows -- I

22 think Mark III and BWR-6 is a sound product. I think

23 the Mark III containment especially is an evolution from

' 24 previous designs.'

25 But it is quite significantly different. It

i
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1 has the low pressure characteristics and it has many

2 attractive features. But because it is such a different

3 containment approach, we should not be surprised that

4 there are a lot of these interface issues that need to

5 be thrashed out.

6 I do not see any of these here that, shall we

7 say, are, shall we sa- fatal. I think each one of these

8 can be adequately addressed in terms of these are all :

9 issues that relate to power operation. So I do not see

10 any of these that would directly, although I haven't

11 gone-through thea one by one -- but it doesn't appear

12 that any of these directly relate-to fuel load.
i

13 But what I would recommend is that -- you
.

14 kn'ow, these are the ones that I was able to identify. I
.

15 hope that I did a competent job in identifying most of

16 them and I was in a position to basically see most of

17 what was going on for STRIDE. But just as some of these

18 do not apply to STRIDE, I would suspect . that some of the
,

19 ones thet anybe we have not identified, that there is a

20 potential that ther exist - as they apply to Grand Gulf*

.

21 that do not apply to STRIDE.

22 HR. TEDESCO: In that regard, John, is there

23 anything that'as a result of'your evaluation past and

'

24 present, with regard to what we have been talking about

25 .today, that you feel night constitute an issue of real.
~

>

|

!

,

ALDERSON REPORTING COMPANY,INC.
,

400 VIRGIN'A AVE, S.W, WASHINGTON, D.C. 20024 (202) 554 2345

,. - - -. ,. , - -. - - - .,. . - - . , . - -



. . .- .. .

,

264

1 safety significance, that re2uires immediate action on

2 the plant that you have looked at?

3 HR. HUNPHREYs This has been focused on the

4 Hark III plants. I as personally -- the only one that

5 is operating is Kuosheng, and I as personally concerned

6 with what I've got as a sketch of their TIP platform.
,

7 And it's wider than Grand Gulf and it shows a little

8 sketch of the HCU sitting right above that. I don't

9 know how long it is, but I suspect it is 22 feet, and I

10 would be concerned about loading as a result of the pool

-11 swell on the TIP platform in Kuosheng..

12 I'm concerned in Kuoshens about flooding the

13 dryvell. I think with that big-block of concrete -- .

14 they apparently have already done it during startup --

15 that the potential exists there that during a transient,

16 and some are coming, that they could end up getting into

17 a position where they've flooded their drywell and

18 possibly have a break.

.19 ER. TEDESC0t But in Grand Gulf you don't see

20 the same situation?
;

21 HR. HUNPHREYs Well, the drywell flooding

| 22 issue is a potential concern. The pool swell issue, I

23 guess something that would really make it: significant

24 would be if it affected the - HCU 's. Now, apparently they

; 25 are . separated f rom this platform, but as the water rises

|
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1 around this platform it is going to basically perturb
.,

2 the flow for some significant distance.

3 So it is not clear that the loading underneath,

4 the HCU's might not be higher than analyzed. Then of

5 course there is piping in there, suction strainers, 1PCI

; 6 injection lines, and so forth.

7 HR. HOUSTONs Is there an urgency to change

8 the RHR return lines that are opposing each other, like
1

9 at Kuosheng, that it was recommended to change those?

10 When did they change those at'Kuosheng?

11 ER. HUMPHREY I don't know. I don't even

12 know for sure they did.

13 NR. RICHARDSON: I don't think there was.any

14 recommendation by anybody to make the changes.

15 ER. HOUSTON: I thought it was discussed here

16 that there was, that they were facing each other.

17 NR. RICHARDSON: That's something they were

i
18 kicking around one time.

19 ER. HUMPHREYs' We factored into Kuosheng's

20 project at GE this concern. It was our understanding
,

21 from the project manager that he' communicated that to

: 22 1the custoser and that they had changed the design so

23 that they run in the same direction.

; 24 Again, it's not a closed loop, so there's no

| 25 way that you ever got that officially.

I

i
.
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1 HR. HOUSTON But yon feel it was changed over

2 there?

3 HR. HUHPHREYa That is the understanding we ;

4 were led to believe.

5 I would say the issue of pool stratification |

6 is certainly aggravated by these opposing jets. Do you

7 have a nozzle on your RHB? What velocity is the RHR

8 flow?

9 HR. RICHARDSON: A nozzle on the discharge?

10 It's just a pipe.

11 HR. HUMPHREY: The design at the Parry test

I 12 had a ten-inch nozzle which gave a 14 foot per second

13 flow rate, I believe. Anyway, I guess it's more like 20

14 feet. Anyway, a straight 14-inch pipe, I don't know how

15 big the pipe is. You may have a very gentle flow coping

16 out there, not really very much momentum to stir the

17 pool up.
.

18 The whole issue of how well the suppression

19 pool mixes under RHR flow under nominal condition, plus

20 - all the ef f ects of what if you dump the upper pool, what

21 if you turn on containment spray, all of these things

22 potentially should be factored in.

23 I don't know how much margin there is. You

24 guys may have lots of margin, another 20 degrees in pool

25 temperature, 3, 4, 5 psi.
!
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'
1 MR. RICHARDSON: It would seem to me with 200

2 or 300 feet separating the exits, if you turn them

3 around you may have cold water coming from discharge,

4 going right back into the suction of the other RHR,

5 which would even make the problem vorse.

6 MB. HUMPHREY: Depending on how you orient

7 it. The Perry test looked at that and they measured

8 where the -- that's why they angled the 55 degrees, so

9 it vent across the containment and around, and they

to specifically looked at short-circuit.

11 I agree, I wouldn't just go change designs. I

12 .think some analysis needs to be done.

13 HR. RICHARDSON: I would tend to think that

14 with suctions over here and discharges over here, with

15 200 feet separating those and 400,000 gpm, on that

18 order, you'd hava quite a bit of mixing throughout that-

17 pool and it might even be the best arrar.gement.

18 MR. HUMPHREYs I wouldn't thirk-- It may be

19 the best, but you have no net circulation. )
20 HR. RICHARDSON: It may not be the best, but |

21 to me it would not be as big a concern or problem as it

22 sounded like here today.

23 HR. HUNPHREYa Well, when you think of these !

24 fisys, you say, well, the suppression pool has got about

25 132,000 cubic feet in it. So you say 14,000 gpm. let's
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1 say 16,000. That's only about 2,000 cubic feet a j

-2 minute. That says it still takes, even with both of

3 then running, better than an hour to turn the pool
,

4 over.

5 So considering the pool is heating up fairly

6 fast, if there isn't more than just turning the pool

7 over, that allows a significant lag in temperature.

8 HR. CANTRELLs Is there an effect here of

9 having these nozzles both pointing in the same

'
10 direction? Don't you get a swirl around the reactor,

11 like you would in a torus, and they're all pointed in

12 the same direction? And in this particular case, then
i

13 you would lower the level next to the weir wall so that
.

14 your vents vould come uncovered?

15 HR. HUNPHREYa We've looked at that and for
t

18 the velocities we are talking about the variation inside

17 and outside is very small. It needs to be looked at,

18 because one of the designs had a high velocity jet

19 . coming out that potentially-could cause -- it.wouldn't

20 uncover the vent, but it could cause a false level
,-

21 indication.
;

'

22 We've.only got a six-inch water band. You 've

23 got that located at the inner drywell vall. If you're

24 now getting any kind of a slant to the pool you would
,

|
*

25 not be measuring the true average water level. But even
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1 that for the recommended GE design was only a fraction

2 of an inch and it did not appear to be of concern.

3 But that needs to be looked at, too. There

4 are lots of effects here in teras of mixing the pool

5 that need to be integrated.

6 MR. TEDEScos Walt, do you have anythine from

7 containment systeas?

8 ER. BUTLEB I don't think so. I think we can

9 just about vrap up.

10 NR. TEDESCO: Anyone else?

11 (No response.)

12 MR. TEDESCOs As you all realize, we have made
4

13 a transcript of today's procandings. We are going to go
,

14 back and review it-and try.to'put something together.

15 But as I see our marching ahead, somewhere in-the

16 process we will ask the Applicant to address these

17 issues as they apply to their plant by' plant bas ts.

18 You are already preparing something for us

19 right now on Grand Gulf?

20 HR. McGAUGHYa Yes.

21 HR. TEDESCO As a result of today are you

22 going to modify it?

- 23 HR. RICHARDSON: We are going to send this

24 in. I think there vere one or two clarifying things

25 that we sentioned today that we had to look into, but we
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1 are going to send this in and get the transcript and try
.

2 to fit all these pieces in, because there's a lot of

3 in forma tion.'

4 HR. TEDESCO s We would like a complete

5 submittal.
,

6 MB. RICHARDSON: Are you saying you'd like us

7 to hold this letter?

8 HR. TEDESCOs Whatever you wish. Some time

9 before licensing we will have to have a complete

10 submittal.

11 ER. SCHWENCER: We're not telling you to hold

12 it, John. I'm saying we'll need the whole story.

| 13 ER. McGAUGHY I would think we would go ahead

14[ and submit this, and we will look at the transcript and

15 submit additional and clarifying information as may be

16 . required.

17 HR. BUTLER: John is characterizing it, I

18 .think, as kind of.a minimal effort of just filling in

19 ~ some clarifying information. I tend to think, you know,

! -20 sitting through here that there are a relatively
,

21 significant number of issues that need some further

22- . attention and. analysis by HPCL, and then a relatively

23 substantive submittal to be followed by that.

24 Clearly, with respect to the other Mark III

~

25 applicants, . Perry and Clinton and River Bend, we would-

,
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1 expect that they would take the effort to go through the

2 transcript and one by one pick off those items that

3 apply to their plants and file appropriate submittals on,

4 them.

5 HR. TEDESCOs And also, I would ersect that

6 General Electric would do the same thing.

7 ER. TOWNSENDa (Nods in the affirmative.)
I

8 HR. HOUSTON: Are there nny other comments

9 from either General Electric or any of the other

10 applicants that are here, that you would.like to say

11 anything about today's meeting?

12 (No response.).

13 HR. HOUSTON: No comment. Is that it?

14 HR. TEDESCOs I'm all set.-

15 HR. HOUSTONa Okay, I guess we vill adjourn.

16 Thank you all for coming.

17 (Whereupon, at 4:08 p.m., the meeting was

18- adjourned.)

19 * * *

20

21

22

23
.

24

25

I
|

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345 *
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3. NtK: LEAR 1EGUILTRT CDMMISSICN

"cis 12 to certify that. the attached pecceedings befers the
,

. . . .

.2 the. Matter * of: Meeting'to Discuss concerns of John Humphrey regarding
Grand Gulf Mark III Containment Design

Date of Proceeding: u , ,7. 3,g,,

. Oceket Kumber: .

.

Place of Proceeding: Beth.eada, Maryland

were held as herein appears, ar4 that this is the original transcrip 'thereof for the file of the Commission.
.

.

, Jane W. Beach.

.
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Official Keporter (Typed)-
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0 cial Reporter- (Signature)
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r NilSSISSIPPI POWER & LIGHT COMPANYl Helping Build Mississippi
Eulleiddidd5 P. O. B OX 1640. J ACK S ON. MIS SIS SIP PI 3 9 205.

I

!

JAMES P. McGAUGHY, JR.
AS$lSTANT VICE PRESIDENT

I

U.S. Nuclear Regulatory Commission '

Office of Nuclear Reactor Regulation DRAFT-Washington, D.C. 20555

Attention: Mr. Harold R. Denton, Director

' Dear Mr. Denton:
-

q
..

SUBJECT: Granil Gulf Nuclear Station-

Units 1 and 2.
Docket Nos. 50-416 and 50-417,

-
File L-860.0/0260
Containment Design Concerns

*

Raised by Mr. John Humphrey
AECM-82/237

Mississippi Power & Light Company (MP&L) is providing the enclosed
information to address the technical questions concerning Mark III
containments raised by Mr. John Humphrey. MP&L staff met with
Mr. Humphrey on May 17, 1982, to discuss and clarify his technical
questions. Based on the information obtained during this meeting, MP&L
formulated the list of 22 specific technical questions presented in the
enclosure. Because many of the questions have been posed by
Mr. Humphrey in generic terms; i.e., applicable to the General Electric
STRIDE design, MP&L has provided necessary clarifications as appropriate
for the Grand Gulf Nuclear Station (GGNS).

MP&L, in conjunction with cognizant engineers from Bechtel and
General Electric, reviewed the identified technical questions and
evaluated their significance relative to GGNS. The conclusion of this
review is that all of the technical questions have been adequately

., ' addressed for the GGNS Mark'III containment design and no further action
is ' neces'sa ry. The detailed results of_ these evaluations are presented
in the enclosure.

^

Based on the results of our detailed review, MP&L does not believe.

that any new technical issues were identified in the list of questions.
The phenomena and/or system performance characteristics identified in
the questions have all been previously considered in the design of the
GGNS containment. It appears that the questions may have arisen as a
result of selective or unrealistic combinations of analytical
assumptions and boundary conditions, test data, and system performance
characteristics. This approach would suggest parameters or design
values without any apparent consideration of the overall level of
conservatism inherent in the containment design process. "

. . .

AE3J1 '

,.
*

Member Middle South Utilities System
. .' j'e

l
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AECM-82/237-

MISSISSI'PPI POWER O LIGHT COMPANY Paga 2'

As affirmed by the review just completed, MP&L is committed to the
assurance of a completely adequate and safe design for the GGNS add will
take whatever steps are appropriate to maintain that assurance, l

Yours truly,

.

JPM:lm

,
Dh [[.Enclosure

cc: Mr. N. L. Stampley (w/o)
Mr. G. B. Taylor (w/o)- .- -

Mr. R. B. McGehee (w/o) -

Mr. T. B. Conner (w/o) ' '

Mr. Richard C. DeYoung, Director (w/a)
Office of Inspection & Enforcement
U.S. Nuclear Regulatory Commission-

Washington, D.C. 20555

Mr. J. P. O'Reilly, Regional Administrator (w/a)
,

Office of Inspection & Enforcement
U.S. Nuclear Regulatory Commission
Region II
101 Marietta St., N.W.; Suite 3100
Atlanta, Georgia 30303

.
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Issue 1 Effects of Local Encroachments on Pool Swell Loads

'l
i

$ 1.1 Presence of local encroachments such as the i1P platform, the drywell
j personnel airlock and the equipment and floor drain sumps may increase
j the pool swell velocity by as much as 20 per cent. ,

I
j Response .

i

,

i

} The major encroachment in the 'GGNS is the TIP platform which extends 10 feet |

radially into the wetwell and extends 22 feet along the drywell wall. The;
i drywell personnel airlock extends only one foot into the wetwell and this
; encroachment is judged to be negligible. The GGNS equipment and floor drain
! sumps are located on the HCU floor outside the pool swell envelope. The total

-| encroachment area created by the TIP platform could be conservatively .
i estimated as a 220 ft.2 rectangle. This represents less than four per cent of

the total pool surface area of 6666 ft.2,- E :
,,

'
.

.

Gen'eral- Electric's firsti evaluatiion of potential effects created by local
1 I encroachments was performed using an extremely conservative one dimensional

analysis. The analysis assumed that the local encreachment was actually an
annular ring projecting six feet from the drywell wall and employed conserva-

[
tive driving pressure transients. Results from the analysis indicated that,

j the. pool velocity would be increased between 8 and 20% due to the presence of

4i the annular ring. A two dimensional analysis was then used to reduce the -

;j excessive conservatism in the one dimensional analysis. The two dimensional,

analysis retained the assumption that the local encroachment was a 6 feet vidG.

I annular ring but allowed.for flow recovery above the top of the encroachment.
This analysis predicted only a 6 per cent increase in pool velocity..

i
The two dimensional analysis remains excessively conservative. When the ventd

) below the blockage clear, the flow will be multi-dimensional with air venting,

around all sides of the obstruction, thus reducing its effect. The distortios
)
; of the liquid as it distributes above the obstruction creates paths to vent

the air bubble, relleve the acceleriting force and decrease the flow velocity
j of the. liquid layer. The pool swell design loads include adequate margin to

accommodate any uncertaintica in pool swell velocity produced by the effects
~ of local encroachments. ..

-

,
.

1.2 Local encroachments in the pool may cause- the bubble breakthrough heighG
to be higher than expected.

.-

| Response

The TIP platform is the only significant encroachment into the pool for GGNS
as noted in the response to concern 1.1. The liquid flow past the platform
upper surface will start to distort and spread back over it. In containment
impact load tests, it was observed. that these distorted fluid surfaces strongl
attenuate impingement loads on structures at higher elevations. Thus bubble
breakthrough should occur sooner than would be expected if the mitigating
effect of flow distortion and spread over the structuFes is neglected. The'

presence of catwalks above the suppression pool will,further breakup the.
,' liquid flow decreasing bubble breakthrough elevation. The existing analysis
,

l conservatively neglects the existence of these catwalks.
:

| .: .%.

-
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1.3 Additional submerged structure loads may be applied to submerged
structures near local encroachments.

.
--

Response

Substantial margins exist in the submerged structure loads which have been
applied to all structures in the suppression pool. These margins are discussed
in Appendix 6A of the GGNS FSAR. The margins exceed the maximum additional.

loads which could be produced by local encroachments.

.

1.4 Piping impact loads may be revised as a result of the higher pool swell
velocity. .

Response
,

.

As noted in the response to concern 1.1, substantial increases in pool swell
velocity which could increase impact loads are not credible. The breakup of
the pool swell as the liquid redistributes above the obstructions should
mitigate the possible impact loads. Also substantial margins exist in the
impact loads which have been applied to piping above the pool. MP&L committed
to design for impact loads produced by pool swell velocities of 60 ft/sec.
This exceeds the NRC staff requirement to design for pool swell velocities of
50 ft/sec.

.

1.5 Impact loads on the HCU floor may be imparted and the HCU modules may
fail which could prevent successful scram if the bubble breakthrough
height is raised appreciably by local encroachments.

Response

As noted in the response to concern 1.2, substantial increases in bubble
breakthrough height are not credible. The HCU floor is located 12 feet above
a minimum of 3 and an average of 8 feet horizontally away from the TIP platform.
The presence of the catwalks immediately above the suppression pool,will break

,'
' up the pool swell flow. Consequently, the application of the impact loads to -

either the HCU floor, or the HCU, modules, is inappropriate.
7
i

1.6 Local encroachments or the steam tunnel may cause the pool swell and
froth to move horizontally ar.d apply lateral loads to the gratings

around the HCU floor.

Response

The air flow may divert horizontally but entrained water should simply stagnate '
rather than flow horizontally. Structural steel beams below the grating will
break up any lateral flow which does occur which will prevent application of
loads on gratings. Because of the geometric configuration, horizontal flows
due to redistribution around the HCU floor will always be opposed by horizontal
flows from adjacent areas. These oppos,ing flows will cancel m6st of the
horizontal momentum required to redirect the flow vertically. A very simpli-
fied analysis shows the residual lateral force on the grating' support structure
is much less than the dead weight of these beams which is well within their

~

design capability. Jr s,

,

. .q;' '
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i 1.7 GE suggests that at least 1500 square feet of open' area should be'

maint sined in the HCU floor. In order to avoid excessive pressure

I differentials, at least 1500 ft.2 of opening should be maintained at
*

each containment elevation.
|.

Response
_

GGNS design provides open areas of all floors above the HCU floor greater than
the open area which assures adequate venting. Flow through higher elevation
floors will be predominantly air, which causes insignificant pressure drops. ,

'

There is a large amount of margin between the calculated and design drywell
and wetwell peak pressures. !

-

1

2. Safety Relief Valve Discharge Line Sleeves .
-

2.1 The annular regions between the safety relief ' valve lines and the
drywell wall penetration sleeves may produce condensation oscillation
'(c.o) frequencies _near the drywell and containment wall structural
resonance frequencies.

,

Response,
,

j ,The flow area through the SRVDL sleeve annular openings is approximately 2.5%
'j i of the area of the top row of horizontal vents. Testing completed for GE -

shows that the magnitude of the pool wall loads produced by condensation| t oscillation is proportional to the ratio of vent area to pool surface area.,

Consequently the loads produced by the condensation oscillation at the SRVDL
sleeve annular openings will be on the order of 2.5% of the design loads for
condensation oscillation and chugging through the upper row of horizontal-

vents. Even if the frequency of the c.o. approaches structural resonances,
the magnitude of the loads generated will be within the existing design
margins.

, ,

.

j - 2.2 The potential condensation oscillation and chugging loads produced
' through the annular area between the SRVDL and sleeve may apply

unaccounted for loads.to the SRVDL. Since the SRVDL is unsupported from
- the quencher to the inside of the drywell wall, this may result in

"
failure of the line.

Response -

.

The GGNS design for supporting the SRVDL includes two 8" diameter pinned
~

supports that are located between the SRVDL sleeve and the quencher transition
piece. These supports and the associated piping have been designed for the
most adverse combination of earthquake, accident, and relief valve actuation
loads including submerged structure loads, and loads produced by building-

dynamic response.

2.3 The potential' condensation opcillation and chugging' loads produced
' through the annular area between the SRVDL and sleeve may apply

unaccounted for loads to the penetration sleeve. The loads may also be
at or near the natural frequency of the sleeve.

4=.

=

.
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'W;_E61rg3
_, _ . _ _ . . _ _ .- .A- _

. _



. -. . - -- . - -_

|

m
.

:

9 RAPT. .

. .. .
* '

-

.

Response ~
'

'

l

The Grand Gulf SRVDL sleeve is a 14" schedule 80 pipe that has been designed
for the worst credible combination of earthquake, ac'cident and relief valve
loads included submerged structure and building response loads. The sleeve is
capable of withstanding internal pressure loads in excess of 1000 psi. SRVDL
condensation oscillation or chugging' loads which could occur over a very small
net area of the sleeve, whereas the horizontal vent condensation. oscillation.

j- -or chugging loads,' which are substantially larger in amplitude, will affect
the full. length of the sleeve. Even if these SRVDL loads were at the natural.

frequency of the SRVDL sleeve, these loads are insignificant when compared to
the other loads on the sleeve.

~

3. .ECCS Relief Valve Discharge Lines Below the Suppression Pool Level.

.

,
,

~

3.1 The design of the STRIDE plant did not consider vent' clearing,
condensation oscillation and chugging loads which might be produced by
the actuation of these relief valves.4

Response-

The RHR would never be in a steam condensing mode during an accident situation.;

The only situation in which this mode would operate is during a controlled'

,

| isolation. In this situation, the boundary pressures from other loads do not -

exist as they would during a SRV actuation. These relief valves are provided,

only to comply with the requirements for over pressure protection from Section
III of the ASME code. It should be emphasized that the RHR heat exchanger'

pressure relief valve.will only be actuated in the highly improbable event
that the RHR pressure control valve fails and causes a high pressure condition
in the heat exchanger shell.

-
.

In the GGNS design,. the RHR heat exchanger is equipped with a 6" by 8" valve
which activates when pressure exceeds.500 psia and discharges into a 10"-diame -
ter line. The maximum steam flow is substantially less than the maximum main
steam SRV flow rate. Since the line' air volume is much less than the SRVDL

'
.

air volume, the RHR bubble pressure will be much less than the'SRV bubble -

pressure. . . .

;
- Additionally, in the GGNS plant, the exhaust is 13'10" above the pool bottom

; for the RHR relief line as compared with 5 feet for_the SRV line. This will

! provide much more attenuation for the RHR bubble loads and this bubble will
reach the surface much quicker. Therefore, the SRV steam condensation loads

,

.are bounding because of the large RHR attenuation.
~

>

:

The fact that the' pool will be cool during this event (coupled with the low
mass flowrate) precludes the potential for unstable oscillations.

|

|
3.2' The STRIDE design provided only nine inches of submergence above.the RHR

relief | valve discharge. lines at low suppression pool levels.
,

..e

4

: ' *p i

4<
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Response f ..,

i The GGNS design maintains a minimum submergence of 8 inches above.the RHR
relief valve discharge lines. The RHR system will not operate in the steam
condensing mode when the suppression pool has been drawn down to the minimum*

'

level following an accident.-
_

~

3.3. Discharge from the RER relief valves may produce bubble discharge or
other submerged structure loads on equipment in the suppression pool.

,

Response-

.
--.

_

The only essential equipment located near the discharge from the RHR reliefj
.- valves is the RHR suction strainer which is approximately 10 feet below and

three feet laterally beyond the discharge.' These strainers are currentlyt

designed to withstand earthquake, second SRV actuation, condensation,
oscillation, chugging, and structural oscillation loads. Even if some portion
of the strainer fails, redundant equipment trains are available to fulfill the

requisite safety function. As noted in response to concern 3.1, the RHR
system will not be in the steam ' condensing mode where relief valve actuations

; may occur under accident conditions. Therefore, this is not a safety concerne
.

.

1' 3.4' The RHR heat exchanger relief valve discharge lines are provided with -
1, vacuum breakers to prevent negative pressure in the lines when dischargi

steam is condensed in the pool. If the valves experience repeated-

actuation, the vacuum breaker sizing may not be adequate to prevent''

drawing slugs of water back through the dis. charge piping. These slugs
of water may apply impact loads to the relief valve or be discharged
back into the pool at the next relief valve actuation and apply impact
loads to submerged structures.

'
*Response }

; . , Rapid, sequential actuation of the RER heat exchanger relief valves is a
highly 'unlikely occurrence. Actuation of the relief valve can only occur if

; the pressure controller upstream of the heat exchanger fails, and the plant-

- opera, tors do not isolate the heat exchanger. The nature of this transient is
: such that the relief valve would lift and remain open until the operator

isolates the heat exchanger or until the reactor pressure vessel is
depressurized 10 per cent below the set point of the relief valve. As noted
in the response to concern 3.3, the only essential equipment located so as to'

-

be affected from impact loads produced by discharges from these relief valves
is the RHR strainer which is not required following actuation of the relief

' valve.
.

!

I 3.5 The RHR relief valves must be capable of correctly functioning following
an upper pool dump which may increase the suppression pool level as muci.

as five feet creating higher back pressures on the relief valves.
,

,

Response
,

The design of the RHR heat exchanger relief valves is sufficient to account ,
for the increased back pressure produced by upper pool dump. ,

- ^
. _
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3.6 If the RHR heat exchanger relief valves discharge sfeam to the upper )
levels of' the suppression pool following a design basis accident, they ).,

-t will significantly aggravate suppression pool temperature .

! stratification.
*

I Response

As noted in the response to concern number 3.1, the RHR heat exchangers will I
.

not operate in the steam condensing mode under accident conditions.
Therefore, the relief valves will not discharge steam to the upper levels of
the pool under accident conditions. .

-

4. Suppression Pool Temperature Strai.ification
.

~

4.1 The present containment response analyses for d,rywell break accidents
assume that the ECCS systems. transfer a significant quantity of water
from the suppression pool to the lower regions of the drywell through

*

the break. This results in a pool in the drywell which is essentially
i isolated from the suppression pool at a temperature of approximately

135'F. The containment response analysis assumes that the drywell pool.

is thoroughly mixed with the suppression pool. If the inventory in the;

;- drywell is assumed to be isolated and the remainder of the heat is
discharged to the suppression pool, an increase in bulk pool temperature-

;

'! of 10*F may occur. -

!

Response
~

Bounding analyses.taking no credit for the drywell holdup water show a maximum
effect on peak suppression pool temperature of 6*F. Many modeling
conservatisms -- for example, assuming excess decay heat, and taking zero
credit for containment structural heat sinks -- more than offset effects
arising from entrapped drywell holdup volume. Accordingly, this item is not
an open design issue.

I '

4.2 The existence of the drywell pool is predicated upon continuous -

operation of the ECCS._ The current emergency procedure guidelines,

require the operators to throttle ECCS operation to maintain vessel-

: level below level 8. Consequently, the drywell pool may never be
formed.

Response

Operator intervention to maintain vessel level below level 8 will serve to
further mitigate concern 4.1. As a result, this~ issue is not a' safety concern
with respect to suppression pool temperature analysis.

.

4.3 All Mark III analyses presently assume a perfectly mixed uniform
suppression pool. These analyses assuce that the temperature of the
suction to the RHR heat exchangers is the same as th'e' bulk pool
temperature. In actuality, the temperature in the lower part of the
pool where the suction is located will be as much as 7h*F cooler than
the bulk pool temperature. Thus, the heat transfer through the RHR heat ;

exchanger will be less than expected. ,."e.
,

s c ..-
-
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';: Response .:
~

.; Heat exchangers are sized with a 10*F margin (i.e.,, sized to limit. peak pool
' temperature to 185 - 10 = 175'F) to allow explicitly for thermal
.

- stratification. In addition analyses utilize conservative assumptions,
3 including initial maximum pool and service water temperatures, minimum RHR
- flow rates, conservative heat exchanger heat tradsfer coefficients,

conservative decay heat curves, and take no credit for heat conduction out of
the containment.

4.4 The long term analysis of containment pressure / temperature response
assumes that the wetwell airspace is in thermal equilibrium with the,

j suppression pool water at all times. The calculated bulk pool-
_

i temperature is used to determine the , airspace temperature. If pool
thermal stratification were considered, the ,purface t'emperature, which

1 is in direct contact with the airspace, would be higher. Therefore the '

airspace temperature (and pressure) would be higher.'

Response
~

,

Standard containment analyses are performed with the simplifying assumption
,

that the entire containment air space temperature is equal to the bulk'

suppression pool temperature. This assumption ignores stratification in both, ,

the suppression pool and the containment air space. If suppression pool' ' -
-i - ,

i stratificat' ion occurs, then the wetwell air space adjacent to the pool surface'

; will be heated above ,the average containment temperature. These
j stratification effects are, expected to be less than 10*F. A realistic model

of heat and mass transfer between-the suppression pool and the containment air
space shows that the air space will be between -50* and 60*F cooler than the
suppression pool at the time when pool temperature reaches its peak value.,

Numerous modeling conservatisms exist which more than compensate for1

stratification effects. These conservatisms include overstating the total
energy input to the containment, igno' ring effects of containment structural4

heat sinks which have a total heat ca'pacity on the~same order of magnitude as

! I
. the entire suppression pool, and' assuming a lower heat exchanger capability |.

than actually exists. It is unrealistic to complicate the containment '

engineering analyses'with.second. order effects such as stratification'which |
,

'

- are completely overshadowed by identified conservatisms in the analysis.

! ' 4.5 i numb'er of factors may aggravate suppression pool thermal stratificatiom
_.

The chugging produced through the first row of horizontal vents will not
1

, .,

g produce any mixing from the suppression pool layers below.the vent row.
[ An upper pool dump may contribute to additional' suppression pool

temperature stratification. The large volume'of water from the upper'

. pool further submerges RHR heat exchanger: effluent discharge which will,

decrease mixing of the hotter, upper regions of the pool.. Finally,e, y

'< .i . operation of the containment spray eliminates the heat exchanger
f ef fluent ' discharge jet which contributes to mixing.

,

' "
- Response

,

! . . . . . . .
-

Considerable mixing will occur due to chugging in the-'drywell vents'which are-_p
distributed around the entire drywell periphery. This mixing will involve the; s

_['

; W '
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entire pool above the vents. SRV discharge near the pool basemat as the
reactor is depressurized would also provide mixing and substantial heating of
the lower pool regions. The effects of overhanging struct,ures (partially -
submerged), SRV quenchers and piping, and any other submerged structures
promote mixing of the pool circulation from RHR return flow. The operation of
the drywell purge compressor.will also produce considerable mixing in the pool
by bubbling steam and non-condensibles at all the drywell vents. The time
during which containment spray will be operated will be minimized to decrease,

any temperature stratification produced as a result of operation of the
containment sprays.

.

4.6 The initial suppression pool temperature is assumed to be 95'F while the
! maximum expected service water temperature is 90*F for all GGNS accident

analyses as noted in FSAR table 6.2-50. If the service water temperature,
_

is consistently higher than expected, as occurred at Kuosheng, the RHR
system may be required to operate nearly continuously. in order to
maintain suppression pool temperature at or below the maximum permissible
value.

Response

This is a plant availability concern and not a safety concern. The maximum
service water temperature is based upon a very conservative analysis of the
site meteorology and heat transfer from the ultimate heat sink under worst *

case, bounding conditions. The peak service water temperature is extremely
conservative and should not be reached during the life of the plant.

4.6 All analyses completed for the Mark III are generic in nature and do not
consider plant specific interactions of the RHR suppression pool suction

.
and discharge.

Response '

The RHR-suppression pool suction and discharge are separated by 60 feet in the
GGNS. design. The discharge nozzle directs flow away from the RHR suction. No -

interaction between the suction a.nd discharge will occur.
-

4.7- Operation of the RHR system in the containment spray mode will decrease
the heat transfer coefficient through the RHR heat exchangers due to
decreased system flow. The FSAR analysis assumes a constant heat
transfer rate from the suppression pool even with operation of the
containment spray,

Response

Operating procedures normally state that the RHR pool cooling should be
operated when pool temperatures are elevated. Thus, once pressure reduction.
due to spray is achieved, the system would be returned to the suppression pool

''cooling mode.
,

Considerable margins exist in the RHR heat exchanger design. khesemargins
'include sizing to limit the pool temperature to 10*F below pool design basis

'~

.|.
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temperature using maximum service water temperature and initial pool
temperature. The sizing is also based upon minimum RHR system flow rates and
a conservative fouling factor, - -

,.

5. Drywell to Containment Bypass Leakage
,

5.1 The worst case of drywell to containment bypass leakage has-been
established as a small break accident. An intermediate break accident
will actually produce the most significant drywell to containment
leakage prior to initiation of containment sprays.

Response -

- !

Sensitivity studies of break size have beenJerformed on GESSAR which show the,

drywell to containment pressure differential is about. constant for a large
range of break sizes, due to clearing of the horizontal vents. This differen-.

tial coupled with the fact that containment spray will initiate after 13
minut'es results in both SBA'and IBA, yielding essentially the same leakage
capability.

'

,

These containment analyses do not take credit for containment structural heat
transfer which constitute a substantial heat sink and makes the A/f

*

specification very conservative.
*

.

5.2 Under Technical Specification limits, bypass leakage corresponding to
A/[K = 0.1 ft.2 constitute acceptable operating conditions.

-

Smaller-than-IBA-sized breaks can maintain break flow into the drywell
for long time periods, however, because the RPV would be de ressurizedJover a 6 hour period. Given, for example, an SBA with- A//K = 0.1,
projected time period for containment pressure to reach 15 psig is 2
hours. In the latter 4 hours of the depressurization the containment
would presumably experie'nce ever-1) creasing overpressurization.

t .
Response

The existing containment cooling systems will control containment pressure and
~

temperatur.e during early increases. If the containment pressure reaches 9_

psig, the containment sprays automatically initiate. The operator can
manually initiate containment sprays if the containment temperature rises
fa' ster than the containment pressure. Finally, the operator can initiate
rapid reactor depressurization if containment temperatures and pressures.

continue to rise.

5.3 Leakage from the drywell to containment will increase the temperature
and pressure in the containment. The operators will have to use the-

containments spray in order to maintain containment temperature and
pressure control. Given the decreased effectiveness of the RHR system '

in' accomplishing this objective in the containment spr.ay mode, the l
bypass leakage may increase the cyclical duty of the' containment sprays. l

. . .

~
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pResponse , ,

-

<t This is not a safety concern. . Detailed procedures ha,ve been developed fori
placing the RER system in the containment spray mode, securing containment
spray and placing the RHR system in the suppression pool cooling mode.
Cycling between system modes, if required, will not adversely effect system
performance.

. .

5.4 Direct. leakage from the drywell to the containment may dissipate
hydrogen outside the region where the hydrogen recombiners take suction.
The anticipated leakage exceeds the capacity of the drywell purge

. compressors. This could lead to pocketing of hydrogen which exceeds the'
-

concentration limit of 4% by volume.
*

Response ''~4

Any hydrogen which is released directly to the containment from the drywell
will still be below elevation 184'6" which is 24 feet below the suction of the
recombiners which are located on the operating floor deck at elevation 208' in
the containment. Thus potential bypass leakage is bounded by the existing,

design. Drywell leak tests at 3 psig indicate a total leakage of 600 SCFM.
| This is well below the purge rate for the two compressors of 2360 SCFM.

(-{ .

; 5.5 Equipment may be exposed to local conditions which exceed the.

environmental qualification envelope as a result of direct drywell to
containment bypass leak, age.

!

Response

The size of the containment volume will mitigate any potential local effects
due to bypass leakage.. Also the leakage is expected to be widely dispersed
from a number of small sources as shown by the initial high and low pressure
drywell leakage tests. Periodic inspections and tests to be. conducted at a'

, minimum of once every 18 months would identify any major sources.of leakage.
,

,

5.6 The test pressure of 3 ps'ig specified for the periodic operational~

-

.drywell leakage rate tests does not reflect additional pressurization in
the drywell which will result from upper pool dump. This pressure also
does not reflect additional drywell pressurization resulting from,

throttling 'of the ECCS to maintain vessel level which is required by the
current EPGs.

Respense4

The'3 psig test pressure which was selected represents the maximum pressure
which can exist in the drywell. prior to ' uncovering the vents under normal ~
operating conditions. The recently completed drywell' structural integrated
leak test show leakages of 600 cfm at 3 paid and 3200 cfm qt, 30 psid, which
were both substantially below allowable leakages. The-pressurization which
might be' produced will be significant only until-the horizontal vents, are
uncovered at which point pressure will remain constant.
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'

5.7 Af ter upper pool dump, the level of the pool will be 6 feet higher, and
drywell-to-containment differential pressure will be greater than 3 psi.
The drywell H purge compressor head is nominally 6,psid. The concern
is that af ter an upper pool dump, the purge compressor head'eay not be
sufficient to depress the weir annulus enough to clear the upper vents.
In such a case, H mixing w uld not be achieved.

2 _

1 Response .

The suppression level will be only two feet above the top of 'the horizontal
- vent at the time when the compressor will be actuated. The GGNS purge

compressors operate at a nominal discharge head of 10 psid. This issue is not

.

applicable to GGNS. .

l.
.

.

6. RHR Permissive on Containment Spray ' '

. 'i
_

4
' 6.1 General Electric had recommended that the drywell purge compressors and
'

the hydrogen recombiners be activated if the reactor vessel water level
drops to within one foot of the top of active fuel. This requirement
was not incorporated in the emerge'cy procedure guidelines.n

Response

The emergency procedures for GGNS require the operator to energize the
~

combustible gas control system if the reactor vessel level drops below the top
of active fuel and cannot be restored. This will be sufficient to assure

'

adequate control of any hydrogen. produced as a result of the accident.

6.2 General Electric has recommended that an interlock be provided to
require containment spray prior to starting the recombiners because of
the large quantities of heat input to the containment. Incorrect
implementation of this interlock could result in inability to operate
the recombiners without containment spray.~

'I Response

Nointerlocks,withcontainmentsiraywereincludedintherecombineractuationr.

scheme for GGNS.

6.3 The recombiners may produce " hot spots" near the recombiner exhausts.

which might exceed the environmental qualification envelope or the
containment design temperature.

Response

The thermal plume from the recombiners will be well mixed with the upper
containment atmosphere. There should be no localized effects.

.-

6.4 For the containment air monitoring system furnished by.,G,eneral Electric,
the analyzers are not capable of measuring hydrogen concentration at
volumetric steam concentrations above 60%. Effective measurement is
precluded by condensation of steam in the equipment.

n .
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Response f44

s

i The GCNS hydrogen' analyzers are not supplied by GE an,d measure thermal conduc-
tivity of samples at an elevated temperature of 275*F. This exceeds the
saturation temperature of 'the environment around the analyzers which precludes 1

measurement failure due to condensation.

f ..

-7. Containment Pressure Response
.

'

7.1- The containment is assumed to be in thermal equilibrium with a perfectly
mixed, uniform temperature suppression pool. As noted under topic 4, i

the surface temperature of the pool will be higher than the bulk pool
4

temperature. This may produce higher than expected containment
1 ' temperatures and pressures..

, ,

.

Response*
. ..

i.
The response to this item was thoroughly addressed under concern 4.4.*

-
>

7.2 The computer code used by General Electric to calculate environmental
! qualification parameters' considers heat transfer from the suppression

pool surface to the containment atmosphere. This is r.ot in accordance>

i with the existing licensing basis for Mark III environmental -

qualification. Additionally, the bulk suppression pool temperature wasi

used in the analysis instead of the suppression pool surface
temperature. . ..

I Response

.

The Grand Gulf environmental qualification limits were de' fined using bounding
~

pressure / temperature FSAR histories developed from methods which conform to! '

NUREG 0588, " Interim Staff Position on Environmental Qualification of. .

Safety-Related Electrical Equipment." The computer code referred to was used'

} ; only.to assess the margins inherent in the bounding analysis. .The assessment
I of margin in these curves was performed using realistic heat and mass transfer-'

co-efficients between the suppression pool and containment air space. Thesei

. - - coefficients were obtained from standard heat transfer texts. Realistic,

; values are appropriate to'obtain' margin. Even if more conservative
' coefficients were used, the results would simply fractionally decrease the>

margins presently identified. Usa of the bulk suppression pool temperature
instead of the surface' temperature has at most a minimal effect on-the-over,

all margins-identified.i

|
1

7.3 The analysis assumes that the containment airspace-is in thermal. R

equilibrium with the suppression pool.- In the short term this is.
,

| non-conservative for Mark III due to adiabatic compression effects-and
finite time required for heat and mass to be transferred between.the

;

pool and containment volumes.4

1 ..
,

. . .
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Response
.

The Mark III containment pressure is limited by long-term. pool heatup, where
'he effect ofthe assumption of temperature equilibrium is very conservative. T

non-equilibrium on short-term pressures in the containment has been evaluated,
and for design basis accident class breaks non-equilibrium effects ' increase
the containment pressure by about is psi (about 10%) for the interval between 2
and 20 seconds into the transient. These secondary effects are easily overcome
by other identified conservatisms in the method. The design is limited by
long-term response where the thermal ~ equilibrium assumption is conservative.

.

8. Containment Air Mass Effects -

,

8.1 This issue is based on consideration that_some Tech Specs allow -.

operation at parameter values that differ from the_ values used in
assumptions for FSAR transient analyses. Normally analyses are dove
assuming a nominal containment pressure equal to ambient (0 psig) a
temperature near maximum ' perating (90*F) and do not limit the drywello

pressure equal to the containment, pressure. The Tech Specs operation
under conditions such as a positive containment pressure (1.5 psig),
temperatures less than maximum (60 or 70*F) and drywell pressure can be
negative with respect to the containment (-0.5 psid). All of these
diffe,rences would result in transient response different than the FSAR
descriptions.

Response

The analytical models are extremely conservative. For example, heat sinks and
losses into major structures would decrease the calculated results shown in
the GGNS FSAR. The significant parameters such as max, pressures and tempera-
ture predicted conservatively are all well below actual design values.
Typically, pressure margins of 30-40% above peak predicted values are included;
therefore, nominal values present*no safety consequences.*

.

8.2 The draft GGNS technical specifications permit operation of the plant
with containment pressure ranging between 0 and -2 psig. Initiation of

- containment spray at a pressure of -2 psig may reduce the containment
pressure by an additional 2 psig which could lead to buckling and
failures in the containment liner plate.

Response-

An accident which would require initiation of containment sprays would
pressurize the containment well above O psig. It will not be possible to
operate the plant at a containment pressure of less than approximately 2
inches of water due to operation of the continuous purge. The maximum
negative pressure which can be produced by operation of the containment sprays
in an accident condition occurs after a reactor water cleanup system pipe
break in the containment. The containment analysis shows that,the peak
negative pressure is approximately .7.psig. Even assuming that this negative
pressure is produced when the plant is operating at -2 psig.vbich is an
excessively conservative assumption, the total negative pressure is still
within the GGNS design negative pressure of -3 psig. Inadvertent operation of_j.j

*
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the containment sprays at elevated temperature,-low relative humidity
conditions which could produce significant containment negative pressure
transients is not credible, --

,
,

8.3 If the containment is maintained at -2 psig, the top row of vents could
admit blowdown to the suppression pool during an SBA without a LOCA
signal being developed. ..

Response .

.

As noted in the response to concern 8.2, the containment will not be
maintained at a -2 psig due to the operation of the containment purge.
However, even if the purge was isolated and a -2 psig containment pressure-

condition could exist, the operator would be_ alerted to the fact that he has a.

serious condition such as an SBA by a series' of alarms.such as:
..

high drywell temperature
high suppression pool level
high suppression pool temperature (95*F)
drywell cooler leak detection.

drywell floor drain sump leak detection

9. Final Drywell Air Mass
.

9.1 The current FSAR analysis is based upon continuous injection of
relatively cool ECCS water into the drywell through a broken pipe
following a design basis. accident. The EPG's direct the operator to
throttle ECCS operation to maintain reactor vessel level at about
level 8. Thus, instead of releasing relatively cool ECCS water,' the
break will be releasing saturated steam which might produca higher
containment pressurizations than currently anticipated. Therefore, the
drywell air which would have been drawn back into the drywell will

~

remain in the containment and higher pressures will result in both the
containment and the drywell.

Response
'

-
-

_ The calculated drywell pressuie due to the most severe accident is 21.8 psig
and the Mark III drywell is designed to a pressure of 30 psig. This bounds

4. . .

the drywell pressures that can be calculated assuming any ECCS water spilloveY"~
condition. DBA calculations of containment airspace pressure, assuming no
spillover, yield the same endpoint pressures as SBA. The drywell and
containment airspace pressures and temperatures are thus bounded by the
envelope of DBA and SBA responses, irrespective of DBA ECCS water spillover.

9.2 The continuous steaming produced by throttling the ECCS flow will cause
,

increased direct leakage from the drywell to the containment. This
could result in increased containment pressures.

Response
v-

'

The containment spray will be adequate to control any pressure increase
associated with extended direct leakages from the drywell to the containment.

_
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y~10. ~Drywell Flooding Caused by Upper Pool Dump
-

The suppression pool may overflow from the weir wall when.the uppet pool
is dumped into-the suppression pool. Alternately, negative pressure
between the drywell and th'e containment which occurs as a result of
normal operation or sudden containment pressuriz,ation could producesimilar overflow. Any cold water spilling into the drywell and striking

~ hot equipment may produce thermal failures. -

Response
.

.

A weir overflow evaluation was performed for the following conditions:
i _

1.- Maximum suppression pool level of 111'-10"
2. Maximum upper pool level of 208'-1" Jwhich is 3" above,the_ weirs) '*

3. Tech Spec drywell negative pressure of -0.1 psid

The maximum amount of overflow into the lower area of th drywell is 1680 ft.s
,This analysis includes the effect of the TIP station volume. The result is an
accumulation of water less than 6" deep,which will not come into contact with
piping containing hot reactor coolant.

Any water which spills over the drywell wall will do so very gradually. The
water will flow over the edge of the wall down the wall and accumulate in low
points in the drywell.- ,

It is not credible that water flowing into the drywell will strike hot
essential equipment.

.

In the highly _ unlikely event-that cool suppression pool water did strike high
temperature reactor coolant pressure boundary piping, the resulting thermalstresses-do not require evaluation. The stresses produced by the' event are in
a category (secondary & peak) that'do not require evaluation except for normaland upset conditions. These peak' stresses produced by the ' thermal shock are
important only for fatigue, and fatigue usake for a few rare ~ events is not
required by the Code or by NRC rules.

If it were necessary to consider,the fatigue usage due to this thermal shock,
calculations'show based on worst case conditions that significant fatigue~

_ usage would n'ot result unless there were several hundred such cycles.
. +.-.

Under a worst case condition the potential damage to the piping could be"

slight distortion at the weld joints. The worst case condition is defined as,

the insulation being removed and a.450* temperature difference between the
{. outside and.inside of the' recirculation pipe. In the event that suppression

pool water immersed part of the recirculation piping, at the next shutdown the,

-insulatic,n of1the piping be removed and the weld joints connecting ' the
recirculation piping to the recirculation pump would be visually exa" ned fordeformation.,

c

11. . Operational Control of Drywell to , Containment Differenti 1 Pressures
~

:

1

Mark III_ load definitions are based upon the levels in the suppression
pool and the drywell weir annulus being the same. The GGNS technical

.specifications permit elevation' differences between these pools.-
-

This
may effect load definition for vent clearing.

. $f;.. -
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'-Response af
.

If the water level in the weir annulus is lower than the suppression pool,.
then the horizontal vents will clear sooner resulting in lower drywell
pressures. The resultant increased level in the SRVDL in the suppression pool
will have less than 0.1 psi effect on the pool boundary pressures and a small

,

effect on peak internal SRVDL pressures. |
'

.

If the water level in the weir annulus is higher than the suppression pool,
the horizontal vents will take longer to clear during a DBA. However, there
is significant margin between design pressure and the predicted peak drywell
pressure to accommodate the pressure increase due to longer vent clearing
time. In addition, peak pool swell velocity is relatively insensitive to
driving pressure..,

~
^~.12. Suppression Pool Makeup LOCA Seal In

The upper pool dumps into the suppression pool automatically following a
LOCA signal with a thirty minute delay timer. If the signal which
starts the timer disappears on the solid state logic plants, the timer
resets to zero preventing upper pool dump..

.

Response

This concern is not applicable to the GGNS plant. Once the timer for suppres-
sion pool dump has been initiated, only operator intervention can prevent
upper pool dump.

.

13. Ninety Second Spray Delay

The "B" loop of the containment sprays includes a 90 second timer to
prevent simultaneous initiation of the redundant containment sprays.
Because of instrument drift in the sensing instrumentation and the
timers, GE estimates that there is a 1 in 8 chance that the sprays will
actuate' simultaneously. Simultaneous actuation could produce negative

'

pressure transients in the containment and aggravate temperature -

stratification in the suppression. pool.
_

Response

The GGNS FSAR Section-6.2.1.1.4.2 contains an evaluation of a simultaneous.

actuation of both trains of containment spray following a line break (RWCU) in
the containment. RWCU line break was selected as a bounding containment
negative pressure case based on minimizing the initial containment air mass
resulting from a credible accident. The low pressure calculated as'a result
of containment. spray actuation was -0.7 psig, well within the -3.0 psig design
pressure.

14. RHR Backflow Through Containment Spray
.
.

A failure in the check valve in tiIe LPCI'line to the reactor vessel
could result in direct leakage from the pressure vessel to the
containment atmosphere. This leakage might occur as the LPCI motor
operated isolation valve is closing and the motor operated isolation

~

valve in the containment spra y line is opening. This could produce ,S
unanticipated increases in the containment spray. . -

m s ,4, .
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Response g.

- The RHR control logic does not specifically preclude the * alve conditions -
,

postulated in this contention. However, the BWR/6 RHR design is considered
fully acceptable because the sequence of events required to establish a
reverse flow from the reactor to containment sprq headers has an extremely
low probability of occurrence on the order of 10 Furthermore, the postu-.

lated sequence does not fall within the widely accepted interpretation of the
number of equipment failures and operator errors that must be, considered in
the design of a nuclear power plant. 'For example, reverse flow of reactor

- vessel water in the approximately 20-second window when both containment spray
and LPCI injection valves are simultaneously open requires the following:

A loss of coolant accident to initiete the LPCI system,*

.
'

A' failure of the drywell structure su'ch that s, team bypass yields
~

/

containment pressures greater than 9 psig at a time when reactor
pressure is still significant,

A failure of the LPCI injection line check valve that allows
reverse flow.

Similarly, if it is postulated that at some time after an accident has occurred,2

plant operators elect to initiate containment sprays, reverse flow of reactor
water to the spray headers requires the following: *

A loss of coolant accident that permits spray actuation,

An operator error involving opening the containment spray valve
before the LPCI injection valve is closed.

.

Failure of the IPCI injection line check valve.

j For both automatic and manual real'ignment of* the system, the above sets of
failures and/or operator errors are not within the plant design bases.'

'
^

l5. Secondary Containment Vacuum Breaker Plenum Response

._ The STRIDE plants had vacuum breakers between the containment and the
secondary containment. With sufficiently high flows through the vacuum. . _" * "

'
~ breakers to containment, vacuum could be created in the secondary
containment.

.

Response

This concern is not applicable to the GGNS design since containment vacuum
breakers are not included in the containment design.

16. Effect of Suppression Pool Level on Temperature Measurement

Some of the suppression pool tempe.,,rature . sensors are loedied (by GE
recommendation) 3" to 12" below the pool surface to proyide early

.

6 8 ,
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warning of high pool temperature. However, if the suppr'ession pool is # /
j drawn down below the level of the temperature sensors, the operator
; could be misled by erroneous readings and required safety action could
! .tne delayed.

~

,

Response
,

i 1

The temperature sensors which are located 3" to 12" below the pool surface are j.

used for monitoring operational transients such as SRV actuation. Numerous
. temperature sensors are located at approximately elevation 106' 6" to 107' 3"

- which is below the temperature ssnsors discussed above. The operator will
; have sufficient information regarding pool level available to him to resolve '

Ldiscrepancies between suppression pool temperature reading.

.

17. Emergency Procedure Guidelines
'' ~

.

$ .

-

The EPGs contain a curve which specifies limitations on suppression pool
,

! level and reactor pressure' vessel pt assure. The curve presently does
not adequately account' for upper pool dump. At present, the operator,

- would be required to initiate automatic depressurization when the only-

action required is the opening of one additional SRV.
f

Response ;

This is.not a safety concern since vessel depressurization does not adversely;

effect any assumptions made with respect to containment response. The effect
l' of increased suppression pool water level (up to approximately 5 feet) due to

inadvertent dump could be up to 0.1 psi increase in the pool boundary loads
and submerged structure loads. This assessment is based upon the use of'the
SRV load definition methodology contained in Appendix 6D of the FSAR;

| (GESSAR 11. Appendix 3B).

The effect of increased suppression pool water level could be up to a 5%O
'

increase in the maximum operating pressure in the discharge piping. The
p.ressure stress is not one of the controlling loads for the piping design;
dynamic valve discharge forced loads, and structural response loads are~the ~

controlling loads. A 5% increase.in pressure is, therefore, inconsequential.
-

18. Effects of Insulation Debris
;I

,

4m

18.1 Failures of reflective * insulation in the'drywell may lead to blockage of
the gratings above.the weir annulus. This may increase the pressure
required in the drywell to ' clear the first row of drywell vents and '
perturb the existing load definitions.

8

; Response;

|
There are no gratings over the weir annulus at GGNS.

'

18.2 Insulation debris may be transported through'the vents i$'the drywell
wall into the suppression pool. This debris could then.cause blockage
of the suction strainers..

.

4

, _f. s .
~ '

<
,

;.c
4

. s.: _. ~ s

E61rg18
_

. ~;
''NM6k. *$* ~

*-

-~~~
.- , - , . , . , - , - , , , - , , . ,- - - ,, . . - - , ,. .-,n-- - , , _ , , . -. , -~ ,n --



_ _

'~*- . J j

Response f ,
.

'The metallic insulation used for the primary coolant systep piping has a heavy
* outer stainless steel. casing and rigid, thin inner stainidss steel spacers.

.This insulation was used in lieu of calcium silicate or similar insulation in
response to NRC concerns about potential clogging of the ECCS strain ~ers in the
suppression pool. '

The concern raised assumed that a number of panels of the metallic insulation
rupture catastrophically and the spacers become debris. The outer casing

' completely encloses the spacers And the spacers are spot welded to the casing."--

The physical constructruction of the assembly is such that the assembly is
quite strong. -

e

.To achieve substantial blockage of the ECCS suction strainers, it must be - ..

assumed that a number of panels totally fail and that the, spacers are evenly
,

distributed around the drywell. In addition, it must be assumed that the
spacers would all enter the weir annulus and be transported thru the
horizontal vents into the suppression pool. The spacers must then be carried
across 'the suppression pool and must wrap around the ECCS strainer, clogging -
it. It is excessively conservative and not reasonable to assume that all of
these factors would occur during an accident.

Please note that each strainar can become 50% clogged and still perform its
' design funct' ion.. Furthermore, the approach velocity of the water in the *

vicinity of the strainer is substantially less than 3.2 ft/sec. These design
factor further. reduce the potential for debris to. adversely affect ECCS system
performance. .

19. Submergence Effects on Chugging Loads .

The chugging loads were originally defined on the basis of 7.5 feet of
submergence over the drywell* to suppre'ssion pool vents. Following an
upper pool dump, the submergence will actually be 12 feet which may
effect chugging loads.,

Response . . .

-

In addition, chugging design loads conservatively bound all test data from the. . .

Mark III Test Program. Although submergence effects on chugging loads were ~~~''"*
not-identified in the Mark III Program, the Mark 11 testing showed that
vertical vent chugging decreased about 10%.when submergence was decreased from.

11 feet to 9. No effect was observed for deeper submergence.

This possible small parametric trend has been ignored because the effects of
other parameters such as vent mass flux are stronger and in the opposite
direction. Specifically, at the time of upper pool dump when submergence -

: could be high, the vent mass flux will be well below the chugging threshhold
and the nut effect of these two parameters will be a reduced load.

s-
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20. Loads .on' Structures Piping-and Equipment in the Drywell'During Reflood

During the latter stages of a LOCA, ECCS overflow from the primary -
system, can cause drywell depressurization and vent ' backflow. The
GESSAR defines vent backflow vertical impingement and drag loads, to be
applied to drywell structures, piping, and equipment, but no horizontal
loading is specified.

. .

Response

A bounding analysis which was pe~ formed by GE concluded that the largestr

horizontal loads which could be imposed on a structure above the weir would be
no greater than the buoyant force that would occur, if the structure were
submerged. A load of this magnitude is judged to be of no consequence for allo

'

significant structures..
__

-

..

21. Containment Makeup Air For Backup Purge

Regulation Guide 1.7 requires a backup purge H rem Val C8Pability.
2

This backup purge for Mark III is via the drywell purge line which-

discharges to the shield annulus which in turn is exhausted through the
standby gas treatment system (SGTS). The containment air is blown into
the drywell via the drywell purge compressor to provide a positive
purge. The compressors draw from the containment, however, without '

hydrogen lean air makeup to the containment, no reduction in containment
hydrogen concentration occurs. It is necessary to assure that the
shield annulus volume contains a hydrogen lean mixture of air to be
admitted to the containment via containment vacuum breakers.

Response

The concern is not applicable to the GGNS design because the backup purge
compressor takes suction from outside the containment and pressurizes the
containment slightly. The containment atmosphere is bled-off through a
ventilation system directly to the environment. .

.

22. Miscellaneous Emergency Procedure Guideline Concerns-

The EPGs currently in existence have been prepared with the intent of ~ ' '
coping with degr'ded core accidents. They may contain requirementsa.

conflicting with design basis accident conditions. Someone needs to
. carefully r: view the EPG's to assure that they do not conflict with the
expected course'of the design basis accident.

Response

The Emergency Procedure Guidelines (EPG's) were not developed to deal
exclusively with " degraded core accidents", but rather to deal both with

v..
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emergencies and events which may deteriorate into emergencies. The guidelines
; specify actions appropriate for both, based on the symptoms present during an
* actual event. The spectrum of events considered in developing the guidelines

ranges from simple anticipated occurrences, postulated accidents l'ess severe'

than the design-basis, postulated design basis accidents, and postulated
accidents more severe than the design basis. The guidelines have be'en

~ carefully reviewed by General Electric, the BWR Owners Group, and the NRC, to
insure that they do not contain requirements conflicting with design basis

. accident requirements. It is clear, however, that no actual event at a plant
will be identified to be the event postulated as a design basis for automatic

,

safety systems. Thus at various* points within the guidelines, operator,

actions are specified to be taken sooner, later, or in other ways than

^

automatic systems would operate, according to what is best under the'

,

particular conditions at the plant. If such operator actions are not taken,
the automatic safety systems will function as d(signed. Therefore the EPG's -

.

can be thought of as a supplement to the design basis of the plant, rather,
,

than as alternative requirements which may conflict with the design basis.

.
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ISSUE

1.1 LOCAL ENCROACHMENTS MAY INCREASE POOL SWELL VELOCITY
,-

RESPONSE

ONLY MAJOR ENCROACHMENT AT GGNS IS TIP PLATFORM-

,

CONSERVATIVE ESTIMATE OF ENCROACHMENT AREA IS 220 FT2-

.

ENCROACHMENT AREA IS LESS THAN 4% OF TOTAL POOL SURFACE-

AREA .

FIRST EVALUATION BY GE WAS EXTREMELY CONSERVATIVE ONE-

DIMENSIONAL ANALYSIS

ASSUMED ANNULAR RING PROJECTING 6 FEET FROM DRYWELL-

WALL
.

EMPLOYED CONSERVATIVE DRIVING PRESSURE TRANSIENTS-

RESULTS INDICATED AN 8% TO 20% It! CREASE IN POOL SWELL-

VELOCITY

4

TWO DIMENSIONAL ANALYSIS PERFORMED TO REDUCE EXCESSIVE-

CONSERVATISM

RETAINED 6 FEET WIDE ANNULAR RING ASSUMPTION--

ALLOWED FOR FLOW RECOVERY ABOVE TOP OF ENCROACHMENT-

|

PREDICTED ONLY 6% INCREASE-Irl POOL SWELL VELOCITY'-

!

l
| |

i,

'

|

-1'

i
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TWO DIMENSIONAL ANALYSIS ALSO EXCESSIVELY CONSERVATIVE-

WHEN VENTS CLEAR, FLOW IS MULTI-DIMENSIONAL WITH AIR-

VENTING AROUND ALL SIDES OF ENCROACHMENT THUS REDUCING

ITS EFFECT

DISTORTIONS OF LIQUID ABOVE ENCROACHMENT CREATE PATHS-

TO VENT AIR BUBBLE, RELIEVE ACCELERATING FORCE AND

DECREASE FLOW VELOCITY OF LIQUID LAYER

DESIGN LOADS INCLUDE MARGIN TO ACCOMMODATE UNCERTAINTIES-

IN POOL SWELL VELOCITY.

.

J

i
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.
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ISSUE

1.2 LOCAL ENCROACHMENT MAY INCREASE BUBBLE BREAK THROUGH HEIGHT

HtSPONSE .

ONLY MAJOR ENCROACHMENT IS TIP PLATFORM-

l! QUID FLOW PAST PLATFORM UPPER SURFACE WILL DISTORT AND-

SPREAD BACK OVER PLATFORM

TESTS SHOWED DISTORTED FLUID SURFACES STRONGLY ATTENUATE-

IMPACT LOADS ON STRUCTURES AT HIGHER ELEVATIONS

|HUS BUBBLE BREAK-THROUGH SHOULD OCCUR SOONER THAN WOULD BE-

EXPECTED IF FLOW DISTORTION WERE NEGLECTED

PRESENCE OF CATWALKS ABOVE POOL WILL FURTHER BREAKUP THE-

LIQUID FLOW AND DECREASE BUBBLE BREAK-THROUGH HEIGHT

EXISTENCE OF CATWALKS IS NEGLECTED IN THE EXISTING-

Af3ALYSIS

1

i

!

_,- - .
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ISSUE

1.3 ADDITIONAL LOADS MAY BE APPLIED TO SUBMERGED STRUCTURES NEAR

LOCAL ENCROACHMENTS

RESPONSE

SUBSTAf!TIAL-MARGINS EXIST Ifl SUBMERGED STP.UCTURE LOADS-

MARGINS ARE DISCUSSED IN FSAR APPENDIX 6A-

-MARGINS EXCEED MAXIMUM ADDITIONAL LOADS WHICH LOCAL-

ENCROACHMENTS MAY PRODUCE

,

--,
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ISSUE

1.4 PIPING' IMPACT LOADS MAY INCREASE DUE TO HIGHER POOL SWELL

VELOCITY

RESPONSE

AS NOTED.IN RESPONSE TO ISSUE 1.1,-SUBSTANTIAL INCREASES IN-

POOL SWELL VELOCITY ARE NOT CREDIBLE

BREAKUP OF POOL SWELL'AS LIQUID REDISTRIBUTES ABOVE-

ENCROACHMENT WILL MITIGATE IMPACT LOADS

SUBSTANTIAL MARGINS IN IMPACT LOADS ON PIPING EXIST-

GGNS DESIGN FOR IMPACT LOADS IS BASED Ofl A POOL SWELL-

VELOCITY OF 60 FT/SEC.:

NRC STAFF REQUIREMENT FOR DESIGN IS A POOL SWELL-

VELOCITY OFH50 FT/SEC.

:

l

.
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ISSUE-

1.5 IMPACT LOADS ON HCU FLOOR MAY PREVENT SCRAM IF BUBBLE BREAK

THROUGH HEIGHT IS APPRECIABLY INCREASED

RESPONSE
.

AS NOTED IN RESPONSE TO ISSUE 1.2, SUBSTANTIAL INCREASES IN-

BUBBLE BREAK THROUGH HEIGHT ARE NOT CREDIBLE

.

HCU FLOOR IS 12 FEET ABOVE AND=AN AVERAGE 8 FEET-

! HORIZONTALLY AWAY FROM THE TIP PLATFORM

PRESENCE OF CATWALKS WILL BREAKUP POOL SWELL FLOW-

APPLICATION OF IMPACT LOADS TO HCU FLOOR IS INAPPROPRIATE-

.

, . , , - - ----
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1,6 LOCAL ENCROACHMENTS ON STEAM TUNNEL MAY CAUSE THE POOL SWELL

AND FROTH TO MOVE HORIZONTALLY AND APPLY LATERAL LOADS TO
-GRATINGS.

RESPONSEj

AIR FLOW MAY DIVERT HORIZONTALLY BUT WATER SHOULD STAGt! ATE-

STRUCTURAL STEEL BEAMS BELOW GRATING WILL BREAKUP LATERAL-

FLOW AND PREVENT LOADS ON GRATINGS

| DUE TO GEOMETRY, HORIZONTAL. FLOWS FROM REDISTRIBUTION AROUND-

HCU FLOOR WILL BE OPPOSED BY HORIZONTAL FLOWS FROM ADJACENT
AREAS

OPPOSING FLOWS WILL CANCEL.MOST HORIZONTAL MOMENTUM-

SIMPLIFIED ANALYSIS SHOWS RESIDUAL LATERAL FORCE ON GRATING-

SUPPORT STRUCTURE IS MUCH LESS THAN DEADWE!GHT OF THE BEAM

AND IS WELL WITHIN DESIGN CAPABILITY
t

.

I

4

a
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1,7 AT LEASE 1500 FT2 OPENING SHOULD BE MAINTAINED AT EACH

CONTAINMENT ELEVATION TO AVOID EXCESSIVE PRESSURE

DIFFERENTIALS

RESPONSE

ALL FLOORS ABOVE HCU FLOOR PROVIDED WITH GREATER OPEN AREA-

THAN HCU FLOOR TO ASSURE ADEQUATE VENTING

-FLOW THROUGH HIGHER ELEVATION FLOORS WILL BE PREDOMINATELY-

AIR WHICH CAUSES INSIGNIFICANT PRESSURE DROPS

A LARGE MARGIN EXISTS BETWEEN CALCULATED AND DESIGN PEAK--

PRESSURES IN DRYWELL AND WETWELL

L
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ISSUE

5.2 CONTAINMENT OVERPRESSURIZATION CAN RESULT FROM

SMALLER-THAN-IBA BREAK WITH CURRENT TECH SPEC ON BYPASS

LEAKAGE

RESPONSE
'

EXISTING CTMT COOLING SYSTEM ADEQUATE TO CONTROL CTMT-

PRESSURE AND TEMPERATURE DURING INITIAL INCREASE

AUTOMATIC CIMT SPRAY INITIATION AT CTMT PRESSURE OF 9 PSIG-

OPERATOR HAS MEANS TO CONTROL CTMT CONDITIONS-

INITIATE SPRAY IF TEMPERATURE RISES MORE RAPIDLY THAN-

PRESSURE

DEPRESSURIZE REACTOR IF CTMT TEMPERATURES AND PRESSURES-

CONTINUE TO RISE

ADEQUATE AUTOMATIC / MANUAL MEANS TO CONTROL CTMI CONDITIONS-

.

-
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ISSUE

5.3 DRYWELL LEAKAGE' RAISES CTMT TEMPERATURE AND PRESSURE,,

RESULTING IN INCREASED USE OF CTMT SPRAY. CYCLICAL DUTY OF

CTMT SPRAY UNDESIRABLY INCREASED

i RESPONSE

NOT A SAFETY CONCERN-

1 DETAILED PROCEDURES ESTABLISHED FOR CHANGING RHR MODES-

CYCLING BETWEEN SYSTEM MODES PRESENTS NO ADVERSE EFFECT TO-

SYSTEf1 PERFORMANCE
,
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ISSUE

5.4 DRYWELL LEAKAGE POSSIBLE OUTSIDE SUCTION OF HYDROGEN
_

RECOMBINERS-SUCTION
<

LEAKAGE EXCEEDS CAPACITY OF DRYWELL PURGE COMPRESSORS-

- HYDROGEN POCKETING CAN EXCEED 4% LIMIT

'

HESPONSE

POTENTIAL BYPASS LEAKAGE IS BOUNDED BY EXISTING DESIGN-

RECOMBINERS LOCATED AT OPERATING FLOOR DECK (EL. 208')-

HIGHEST HYDROGEN DRYWELL/CIMT RELEASE POINT IS BELOW-

EL. 184'6" -

'

RECENT DRYWELL LEAKAGE TESTS (3 PSIG) INDICATE LEAKAGE OF-

600 SCFM<

i

DRYWELL PURGE COMPRESSOR CAPACITY - 2360 SCFM-

;

4

4

4
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.

5.5 DRYWELL/CTMT BYPASS LEAKAGE CAN RESULT IN HIGH LOCALIZED

TEMPERATURE EXCEEDING EQUIPMENT ENVIRONMENTAL QUALIFICATION

ENVELOPE

RESPONSE

LOCAL EFFECTS DUE TO BYPASS LEAKAGE MITIGATED DUE TO CTMT-

VOLUMEi

LEAKAGE EXPECTED TO BE WIDELY DISPERSED-

DEMONSTRA.TED BY INITIAL HIGH AND LOW PRESSURE TESTS' -

:

PERIODICINSPEbTIONSANDTESTSIDENTIFYANYMAJORSOURCESOF-

LEAKAGE
*

,

EXTREME LOCAll2ED CONDITIONS NOT EXPECTED-

.
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ISSUE

5.6 DRYWELL TEST PRESSURE (3 PSIG) NOT CORRECTLY SPECIFIED

UPPER POOL DUMP NOT CONSIDERED-

THROTTLING OF ECCS TO MAINTAIN VESSEL LEVEL NOT-

C0t!SIDERED (EPG REQUIREMENT)

RESPONSE
'

t,

TEST PRESSURE (3 PSIG) BASED ON MAX PRESSURE POSSIBLE IN- '

DRYWELL UNDER t:0RMAL CONDITIONS WITHOUT UNCOVERING VENTS

, . RECENT DRYWELL lilTEGRATED LEAK RATE TEST-

i*
'

RATE OF 600 CFM a 3 PSIG-

. 1

RATE OF 3200 CFM a 30 PSIG-

BOTH VALUES SUBSTANTIALLY BELOW ALLOWABLES-

i

PRESSURIZATIO!! IS SLIGHT UNTIL FIRST R0W OF VENTS REllEVES-

AND MAINTAINS C0f;STANT PRESSURE

.

. _ . . - . . . . . . . , . . . , . . . - .
. , , ..

. , . , . . , , . .
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ISSUE

5.7 AFTER AN UPPER POOL DUMP, THE PURGE COMPRESSOR HEAD MAY NOT'

BE SUFFICIENT T0 DEPRESS THE WEIR ANNULUS ENOUGH TO CLEAR
THE UPPER VENTS. IN SUCH A CASE, H MIXING WOULD NOT BE2
ACHIEVED

RESPONSE

SUPPRESSION PCOL LEVEL WILL BE ONLY 2 FEET ABOVE THE TOP OF-

THE HORIZONTAL VENT WHEN THE COMPRESSOR IS ACTUATED
,

PURGE COMPRESSORS OPERATE AT A NOMINAL DISCHARGE HEAD OF 10!
-

i P31D

ISSUE NOT APPLICABLE TO GGNS-

<-

4

>

>
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ISSUE

6.1 INCORPORATE INTO THE EMERGENCY PROCEDURE GUIDELINES THE

ACTIVATION OF HYDROGEN RECOMBINERS IF VESSEL LEVEL DROPS TO

WITHIN 1' FOOT OF THE TOP OF ACTIVE FUEL

RESPONSE

,

EMERGENCY PROCEDURES REQUIRE OPERATOR TO Et1ERGIZE THE-

COMBUSTIBLE GAS CONTROL SYSTEM IF VESSEL LEVEL DROPS-BELOW i

. TOP OF. ACTIVE FUEL AND CANNOT BE RESTORED. THIS ASSURES

. CONTROL'0F ANY H2PRODUCED

.

6

)
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ISSUE

6.2 GENERAL ELECTRIC RECOMMENDED THAT AN INTERLOCK BE PROVIDED

TO REQUIRE CONT 4.INMENT SPRAY PRIOR TO STARTING THE

RECOMBINERS BECsUSE OF HEAT INPUT TO THE CONTAINMENT

RESPONSE

NO INTERLOCKS WITH CONTAINMENT SPRAY WERE INCLUDED IN THE-

RECOMBINER ACTUATION SCHEME

.

$
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ISSUE

6,3 RECOMBINERS MAY PRODUCE " HOT SPOTS" flEAR THE RECOMBitlER

EXHAUSTS WHICH MIGHT EXCEED THE ENVIRONMENTAL QUALIFICATION

ENVELOPE ~0R THE CONTAINMErlT DESIGil TEMPERATURE

RESPONSE

THE THERMAL PLUME FROM THE RECOMBitlERS WILL BE WELL MIXED-

WITH THE UPPER CONTAlf; MENT ATMOSti.ERE

THERE SHOULD BE f!O LOCAllZED EF /ECTS-

!

i

l
a

.
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6.4 FOR THE CONTAINMENT AIR MONITORING SYSTEM, ANALYZERS CANNOT

EFFECTIVELY MEASURE HYDROGEN CONCENTRATION ABOVE 60%

VOLUMETRIC STEAM CONCEf;TRATION DUE TO CONDENSATION OF STEAM

; IN THE EQUIPMENT

RESPONSE

- HYDROGEN ANALYZERS MEASURE THERMAL CONDUCTIVITY OF SAMPLES

AT AN ELEVATED TEMPERATURE OF 275'F'

- EXCEEDS THE SATURATION TEMPERATURE OF THE ENVIRONMENT

AROUND THE Af1ALYZERS

- PRECLUDES MEASUREMENT FAILURE DUE TO CONDENSATION

!

L

1
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7,1 THE SURFACE TEMPERATURE OF THE SUPPRESSION POOL WILL BE

HIGHER THAN THE BULK POOL TEMPERATURE WHICH MAY PRODUCE

HIGHER THAN EXPECTED CONTAINMENT TEMPERATURES AND PRESSURES

RESPONSE

SEE RESPONSE TO ISSUE (ISSUE 4.4) ON CONTAINMENT-

PRESSURE / TEMPERATURE RESPONSE ASSUMING WETWELL AIRSPACE IS

IN THERMAL EQUILIBRIUM WITH GUPPRESSION POOL WATER

t
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ISSUE

7.2

COMPUTER CODE TO CALCULATE ENVIRONMENTAL QUALIFICATION-

PARAMETERS CONSIDERS HEAT TRANSFER FROM SUPPRESSION POOL

SURFACE TO CONTAINMENT ATMOSPHERE

THE BULK SUPPRESSION POOL TEMPERATURE WAS USED IN THE-

ANALYSIS IllSTEAD OF THE SUPPRESSION P00L' SURFACE TEMPERATURE

RESPONSE

ENvlRONMENTAL QUALIFICATION LIMITS WERE DEFIMED USING-

BOUNDING PRESSURE / TEMPERATURE FSAR HISTORIES WHICH C0f1 FORM

TO NUREG 0588

COMPUTER CODE USED OflLY TO ASSESS MARGINS INHERENT IN-

THE BOUNDING ANALYSIS

4

- MARGIN IN CURVES WAS PERFORMED USING REALISTIC HEAT AND

MASS TRANSFER COEFFICIENTS BETWEEN SUPPRESSION POOL AND

CONTAlf3MEf!T AIRSPACE

- COEFFICIENTS WERE OBTAINED FROM HEAT TRAtlSFER TEXTS
,

REALISTIC VALUES ARE APPROPRIATE TO OBTAIN MARGIN--

- IF MORE' CONSERVATIVE COEFFICIENTS WERE USED, RESULTS

WOULD FRACTI0f! ALLY DECREASE THE MARGINS IDEllTIFIED.

USE OF THE BULK SUPPRESSION POOL TEMPERATURE HAS AT MOST A-

MINIMAL EFFECT 0M THE OVERALL MARGINS IDENTIFIED

*

_ _ ._
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7.3 ANALYSIS ASSUMES CONTAINMENT AIR SPACE IN THERMAL

EQUILIBRIUM WITH SUPPRESSION POOL. THIS IS NON-CONSERVATIVE

IN SHORT TERM DUE TO ADIABATIC COMPRESSION EFFECTS AND

FINITE TIME FOR HEAT AND MASS TRANSFER BETWEEN POOL AND CTMT

VOLUMES

RESPONSE
'

-

MARK 111 CONTAINMENT PRESSURE LIMITED BY LONG-TERM POOL-

HEATUP'WHERE THERMAL EQUILIBRIUM IS VERY CONSERVATIVE
,

- EVALUATION OF EFFECT OF NON-EQUILIBRIUM ON SHORT-TERM

PRESSURES INCREASES CTMT PRESSURE BY ABOUT 0.5 PSI FOR

INTERVALS BETWEEN 2 AND 20 SECONDS

..

G
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8.1 SOME TECHNICAL SPECIFICATIONS ALLOW OPERATION AT PARAMETER

VALUES THAT DIFFER FROM VALUES USED IN ASSUMPTIONS FOR FSAR
TRANSIENT ANALYSIS; DIFFERENCES WOULD RESULT IN TRANSIENT

RESPONSE DIFFERENT THAN THE FSAR DESCRIPTIONS

RESPONSE

GGNS ANALYTICAL MODELS ARE EXTREMELY CONSERVATIVE-

SIGNIFICANT PARAMETERS PREDICTED CONSERVATIVELY; ALL ARE-

WELL BELOW ACTUAL DESIGN VALUES

- TYPICALLY, PRESSURE MARGINS OF 30 TO 40% ABOVE PEAK

PREDICTED VALUES ARE INCLUDED; THEREFORE, NOMINAL VALUES'

PRESENT'NO SAFETY CONSEQUENCES

--

i
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. . .
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8.2 INITIATION OF CONTAINMENT SPRAY AT ALLOWED PRESSURE OF -2

PSIG MAY REDUCE CONTAINMENT PRESSURE BY AN ADDITIONAL 2 PSIG

WHICH COULD LEAD TO BUCKLING AND FAILURES IN THE CONTAINMENT

LINER PLATE

HESPONSE

AN ACCIDEN,T THAT WOULD REQUIRE IMITIATION OF CONTAINMENT-

SPRAYS WOULD PRESSURIZE THE CONTAlHMENT WELL ABOVE O PSIG

OPERATION OF CONTINUOUS. PURGE PREVENTS PLANT FROM OPERATING-

AT CONTAINMENT PRESSURE LESS THAN APPROXIMATELY 2 INCHES OF

WATER

1

- CONTAINMENT ANALYSIS SHOWS PEAK NEGATIVE PRESSURE OF

APPROXIMATELY .7 PSIG (RWCU PIPE BREAK IN CONTAINMENT)

- ASSUMING PLANT IS OPERATING AT -2 PSIG, TOTAL NEGATIVE

PRESSURE STILL WITHIN GGNS DESIGN OF -3 PSIG

INADVERTENT OPERATION OF CONTAINMENT SPRAYS AT ELEVATED-

TEMPERATURE, LOW RELATIVE HUMIDITY WHICH COULD PRODUCE

SIGNIFICANT CONTAIMMENT NEGATIVE PRESSURE TRANSIEl!TS ARE NOT

CREDIBLE

L
!

,
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l
S.3 IF CONTAINMENT MAINTAINED AT -2 PSIG, THE TOP ROW OF VENTS

COULD ADMIT BLOWDOWN TO SUPPRESSION POOL DURING SBA WITHOUT

A LOCA. SIGNAL BEING DEVELOPED

RESPONSE

CONTAINMENT ~WILL NOT BE MAINTAINED AT -2 PSIG~DUE TO-

OPERATION OF CONTINUOUS CONTAIUMENT PURGE-

EVEN IF PURGE ISCLATED AND -2 PSIG CONTAINMENT PRESSURE-

EXISTS, THE OPERATOR WOULD BE ALERTED TO SERIOUS CONDITION

BY SERIES OF ALARMS SUCH AS:

HIGH DRYWELL TEMPERATURE-

'

- HIGH SUPPRESSION POOL LEVEL

*

HIGH SUPPRESS 10f: POOL TEMPERATURE
-

DRYWELL COOLER LEAK DETECTION-

|

DRYWELL FLOOR DRAIN SUMP LEAK DETECTION--

- ALSO MASS TRANSFER OF AIR FROM DRYWELL TO CONTAINMENT WOULD

CAUSE HIGH DRYWELL PRESSt'RE SCRAM DUE TO INCREAlING
j CONTAINMENT!( AND THEREFORE DRYWELL)- PRESSURE WITHill ABOUT 2

MINUTES AFTER SBA OCCURS

..
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9.1 C'URRENT FSAR ANALYSIS ~ BASED ON CONTINUOUS INJECTION OF COOL

ECCS WATER INTO DRYWELL THROUGH BROKEN PIPE FOLLOWING DBA

EPG DIRECTS OPERATOR TO THROTTLE ECCS TO MAINTAIN RPV-

LEVEL AT ABOUT LEVEL 8, THUS BREAK WILL RELEASE

SATURATED STEAM WHICH MIGHT PRODUCE HIGHER CONTAINMENT

PRESSURIZATION THAN ANTICIPATED

THEREFORE DRYWELL AIR WILL REMAIN IN CONTAINMENT-

RESULTING IN HIGHER CONTAINMENT AND DRYWELL PRESSURES

RESPONSE

MOST SEVERE CALCULATED DRYWELL PRESSURE (21,8 PSIG) IS-

BOUNDED BY GGNS MARK lil DESIGN OF 30 PSIG

- DBA CALCULATIONS OF CONTAINMENT AIRSPACE PRESSURE, ASSUMING

NO ECCS WATER SPILLOVER, YIELD SAME ENDPOINT PRESSURES AS

SBA
.

(
- DRYWELL AND CONTAINMENT AIRSPACE PRESSURES AND TEMPERATURES

BOUNDED BY ENVELOPE OF DBA AND SBA RESPONSES, IRRESPECTIVE

OF DBA ECCS WATER SPILLOVER

e
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9.2 CONTINUOUS STEAMING PRODUCED BY THROTTLING ECCS FLOW WILL

CAUSE INCREASED DIRECT LEAKAGE FROM DRYWELL TO CONTAINMENT

WHICH COULD RESULT IN INCREASED CONTAINMENT PRESSURES

'

RESPONSE ~

- CONTAINMENT SPRAY WILL BE ADEQUATE TO CONTROL ANY PRESSURE

INCREASE ASSOCIATED WITH EXTENDED DIRECT LEAKAGES FROM

DRYWELL TO CONTAINMENT

[

- - - -
-
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10. COLD WATER FROM THE SUPPRESSION POOL SPILLING INTO THE

DRYWELL AND STRIKING HOT EQUIPMENT MAY CAUSE THERMAL SHOCK.

THE SUPPRESSION POOL MAY OVERFLOW DUE TO UPPER POOL DUMP OR

A NEGATIVE PRESSURE BETWEEN THE DRYWELL AND CONTAINMENT.

RESPONSE

EVALUATION OF UPPER POOL DUMP SHOWED A MAXIMUM OVERFLOW INTO-

THE DRYWELL OF 1680 FT . ASSUMPTIONS INCLUDE:

MAX SUPPRESSION POOL LEVEL OF 111'-10"-

.

MAX UPPER POOL LEVEL OF 208'-1"-

TECH SPEC DRYWELL NEGATIVE PRESSURE OF -0.1 PSIG-

- 1680 FT5 GIVES A DRYWELL ACCUMULATION OF 6" 0F WATER WHICH
DOES NOT CONTACT PIPING CONTAINING REACTOR COOLANT ~

' WATER OVERFLOW WILL BE bRADUAL AND THEREFORE WILL NOT STRIKE--

ESSENTIAL EQUIPMENT

IF COLD. WATER COULD STRIKE HOT RCPB PIPING,-NO EVALUATION-

WOULD BE REQUIRED BY CODE OR NRC RULES FOR RESULTANT THERMAL

STRESSES

- STRESSES IMPORTANT FOR FATIGUE ONLY AND THIS EVENT IS

RARE

'

- UNDER WORST CASE CONDITIONS, SEVERAL HUNDRED CYCLES
,

| -NECESSARY TO.HAVE SIGNIFICANT FATIGUE USAGE

. . . _.
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.

WORST CASE WOULD GIVE SLIGHT DISTORTION OF WELD JOINTS UNDER-
,

FOLLOWING CONDITIONS:

PIPING INSULATION REMOVED-

450*F TEMPERATURE DIFFERENTIAL BETWEEN OUTSIDE AND-

.INSIDE OF RECIRCULATION PIPING

IF RECIRCULATION PIPING IS EVER IMMERSED BY SUPPRESSION POOL-

WATER, THE INSULATION WOULD BE REMOVED AND THE WELD JOINTS

WOULD BE VISUALLY EXAMINED AT THE flEXT SHUTDOWN

.
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11. OPERATIONAL CONTROL OF DRYWELL TO CONTAINMENT DIFFERENTIAL

PRESSURES

MARK lil LOAD DEFINITIONS BASED ON LEVELS BEING THE SAME-

LEVEL.IN SUPPRESSION POOL AND DRYWELL WEIR ANNULUS

GbNS TECHNICAL SPECIFICATIONS PERMIT ELEVATION DIFFERENCES-

WHICH MAY AFFECT LOAD DEFINITION FOR VENT CLEARING

RESPONSE

IF WATER LEVEL IN WEIR ANNULUS IS LOWER THAN SUPPRESSION--

POOL HORIZONTAL VENTS WILL CLEAR SOONER RESULTING IN LOWER

DRYWELL PRESSURES.

RESULTAtlT INCREASED LEVEL IN SRVDL WILL HAVE LESS THAN-

0.1 PSI EFFECT ON POOL BOUNDARY PRESSURES AND SMALL

EFFECT ON SRVDL INTERNAL PRESSURES

IF WATER LEVEL IN WEIR ANNULUS IS HIGHER THAN THE-

SUPPRESSION POOL, THE VENTS WILL TAKE LONGER TO CLEAR

SIGNIFICANT MARGIN BETWEEM DESIGN AND PREDICTED PEAK-

DRYWELL PRESSURES EXISTS TO ACCOMMODATE THE PRESSURE
'NCRE/,SE DUE TO LONGER VENT CLEARING TIME.

ADDITIONALLY-PEAK POOL SWELL VELOCITY IS RELATIVELY-

IFSENSITIVE TO DRIVING PRESSURE

|

|
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-12. SUPPRESSION POOL MAKEUP LOCA SEAL IN

- UPPER POOL DUMP AUTOMATIC 30 MINUTES AFTER LOCA

REMOVAL OF START SIGf!AL ON ' SOLID STATE' PLANTS-

PREVENTS UPPER POOL DUMP

RESPONSE

,

GGNS IS ' RELAY PLANT'. CONCERN N/Aj -

- GGNS DESIGN: ONCE TIMER IS INITIATED, ONLY OPERATOR

INTERVENTION CAN PREVENT UPPER POOL DUMP

.

-+
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13. SIMULTANEOUS CTMT SPRAY TRAI:.JS A AND B CAN PRODUCE NEGATIVE

PRESSURE TRANSIENTS IN CTMT AND AGGRAVATE TEMPERATURE

STRATIFICATION IN SUPPRESSION POOL

RESPONSE

- FSAR CURRENTLY PRESENTS EVALUATION OF SIMULTANEOUS ACTUATION

OF BOTH TRAINS

RWCU BREAK ASSUMED, MINIMIZED INITIAL CIMT AIR MASS-

ANALYSIS RESULTS: LOW PRESSURE OF -0.7 PSIG-

DESIGil NEGATIVE PRESSURE: 3.0 PSIG- -

- - SIMULATNEOUS TRAIN INITIATION PRESENTS NO UNANALYZED

CHALLENGE TO GGNS CONTAINMENT

_

m u ., - ,y
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1

14. RHR BACKFLOW THROUGH CONTAINMENT SPRAY

FAILURE OF CHECK VALVE IN LPCI LINE TO RPV COULD RESULT IN-

DIRECT LEAKAGE TO CONTAlf! MENT ATMOSPHERE, PRODUCING

UNANTICIPATED It1 CREASES IN CONTAINMENT SPRAY

RESPONSE

PROBABILITY OF THIS OCCURRENCE IS ON THE ORDER OF 10-5-

POSTULATED SEQUENCE OF EVENTS OUTSIDE ACCEPTED DESIGN-

REQUIREMENTS FOR NUCLEAR POWER PLANT

FOR BOTH AUTOMATIC AND mat!UAL REALIGNMENT OF THE SYSTEM, THE-

FAILURES AND/0R OPERATOR ERRORS ARE NOT WITHIN PLANT DESIGN

BASES

!

.-

, - , -
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15. SECONDARY CONTAINMENT VACUUM BREAKER PLENUM RESPONSE

STRIDE PLANT HAS VACUUM BREAKERS BETWEEN CONTAINMENT AND-

SECONDARY CONTAINMENT

WITH SUFFICIENTLY HIGH FLOWS THROUGH VACUUM BREAKERS TO- -

CONTAINMENT, VACUUM COULD BE CREATED IN THE SECONDARY

CONTAIPMENT

RESPONSE

CONCERN NOT APPLICABLE To GGNS SINCE VACUUM BREAKERS ARE_NOT-

INCLUDED IN CONTAINMENT DESIGN
!

|
.

* W
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"
16. EFFECT OF SUPPRESSION POOL LEVEL ON TEMPERATURE MEASUREMENT

SOME SUPPRESSION POOL TEMPERATURE SENSORS LOCATED 3 TO 12-

INCHES BELOW POOL SURFACE TO PROVIDE EARLY WARNING OF HIGH

POOL TEMPERATURE

IF POOL DRAWN DOWN BELOW SENSOR LEVEL, THE OPERATOR COULD BE-

MISLED, DELAYING REQUIRED SAFETY ACTION

RESPONSE

SENSORS 3 TO 12 INCHES BELOW POOL SURFACE USED TO MONITOR-
,

OPERATIONAL TRANSIENTS SUCH AS SRV ACTUATION

0THER SENSORS LOCATED BELOW THOSE NOTED ABOVE ARE AVAILABLE-

TO PROVIDE ADDITIONAL INFORMATION TO THE OPERATOR

!
'

!

,

, - -
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'

1/. EPGS CONTAIN A CURVE SPECIFYING LIMITATIONS ON SUPPRESSION

POOL LEVEL AND RPV PRESSURE AND MAY REQUIRE THE OPERATOR TO

ADS FOLLOWING UPPER POOL DUMP

RESPONSE

RPV 3EPRESSURIZATI0i! DOES NOT ADVERSELY AFFECT CONTAINMENT-

RESPONSE

5 FEET INCREASE IN SUPPRESSION LEVEL COULD CAUSE A MAXIMUM-

INCREASE It! POOL BOUNDARY LOADS AND SUBMERGED STRUCTURE

LOADS OF 0.1 PSI BASED ON THE SRV LOAD DEFINITION
METHODOLOGY OF GESSAR II, APP. 3B

IrlCREASED LEVEL COULD CAUSE A MAXIMUM 5% INCREASE IN SRV-

DISCHARGE PIPING OPERATING PRESSURE

PRESSURE STRESS IS NOT A CONTROLLING LOAD IN PIPING DESIGil-

At!D THEREFORE THIS 5% INCREASE IS It! CONSEQUENTIAL

. . -
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18.1 EFFECTS OF INSULATION DEBRIS

FAILURES OF REFLECTIVE INSULATION IN DRYWELL MAY LEAD TO-

BLOCKAGE OF GRATINGS ABOVE WEIR ANNULUS

THIS COULD INCREASE PRESSURE NEEDED TO CLEAR FIRST ROW OF-

DRYWELL VENTS AND COULD PERTURB THE EXISTING LOAD
DEFilllTIONS

RESPONSE
,

,

.

- IN GGNS DESIGN, THERE ARE NO GRATINGS'0VER THE WEIR ANNULUS

.

4

9

e
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_
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18.2 EFFECTS OF INSULATION DEBRIS

!

INSULATION DEBRIS MAY BE TRANSPORTED THROUGH VENTS IN |
-

DRYWELL WALL TO SUPPRESSION POOL |

- DEBRIS COULD THEN BLOCK SUCTION STRAINERS IN SUPPRESSION .

POOL

RESPONSE

IN GGNS DESIGN, METALLIC INSULATION USED FOR PRIMARY COOLANT-

SYSTEM-PIPING HAS HEAVY OUTER STAINLESS STEEL CASING AND
RIGID THIN INNER STA!NLESS STEEL SPACERS

J

PHYSICAL CONSTRUCTION OF INSULATION ASSEMBLY IS GUITE STRONG
' -

,

- SEQUENCE OF EVENTS FOR CATAST?.0PHIC FAILURF AND TRANSPORT 0F

~ ASSEMBLY SPACERS TO ECCS SUCTION STRAINERS IS EXCESSIVELY
CONSERVATIVE

FURTHER, STRAINER DESIGN FURTHER REDUCES POTENTIAL FOR-

DEBRIS TO ADVERSELY AFFEC,T ECCS SYSTEM PERFORMANCE
,

STRAINERS DESIGNED TO PERFORM 50% CLOGGED-

WATER APPROACH VELOCITY IS LESS THAN 3.2'FT/SEC.-

_. . . _ _ _
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19, . CHUGGING LOADS BASED OM 7.5 FEET. SUBMERGENCE OVER VENTS BUT

MAY HAVE 12 FEET OF SUBMERGENCE FOLLOWIt1G AN UPPER POOL DUMP

RESPONSE

CHUGGING DESIGN LOADS CONSERVATIVELY BOUND ALL TEST DATA-

FROM MARK Ill TEST PROGRAM

MARK 11 TEST PROGRAM SHOWED VERTICAL VENT CHUGGING DECREASED-

ABOUT 10% WHEN SUBMERGENCE WENT FROM 11 FEET TO 9 FEET
'

-- NO AFFECT OBSERVED FOR DEEPER SUBMERGENCE

VENT MASS FLUX STRONGER AND IN OPPOSITE DIRECTION-

,

'J

$
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20. LOADS ON STRUCTURES, PIPING AND EQUIPMENT IN THE DRYWELL

'DURING REFLOOD

DURING LATTER STAGES OF LOCA, ECCS OVERFLOW FROM-

PRIMARY SYSTEM CAN CAUSE DRYWELL DEPRESSURIZATION AND
VENT BACKFLOW

NO HORIZONTAL LOADINGS SPECIFIED IN GESSAR-

RESPONSE

,

- BOUNDING ANALYSIS PERFORMED BY GE

i

LARGEST HORIZONTAL LOADING ON STRUCTURE ABOVE-

WEIR WALL NO GREATER THAN-BUOYANT FORCE THAT WOULD

OCCUR IF STRUCTURE SUBMERGED

- LOAD OF THIS MAGPITUDE OF NO CONSEQUENCE FOR

SIGNIFICANT STRUCTURES

~~

-

%

-,
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21. CONTAINMENT MAKEUP Ala FOR BACKUP PURGE
,

BACKUP (HYDROGEN)PURbEREQUIREDFORMARKIII-

\
~

,.

WITHOUT. HYDROGEN LEAN Alti MAKEUP TO CONTAINMENT, NO-

REDUCTION IN HYDROGEN'CDNCEt!TRATION OCCURS

RESPONSE-

- CONCERN NOT APPLICABLE TO GGNS DESIGN

BACKUP PURGE COMPRESSOR TAKES SUCTION FROM-

OUTSIDE CONTAINMENT

C0tlTAINMENT PRESSURIZED SLIGHTLY-

CONTAlllMENT ATMOSPHERE BLED-OFF THROUGH
'

-

VENTILATION SYSTEM

|

.

L_ _
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22. MISCELLANEOUS EMERGENCY PROCEDURE GUIDELINES CONCERNS

1

EPG PREPARED WITH INTENT TO COPE WITH DEGRADED CORE
-

ACCIDENTS

(
REQUIREMENTS IN EPG M.AY CONFLICT WITH DESIGN BASIS |

-

ACCIDENT CONDITIONS )
1

-

REVIEW OF EPG MAY BE NECESSARY TO RESOLVE
|

RESPONSE

I

EPG WERE NOT DEVELOPED TO DEAL EXCLUSIVELY WITH
-

[ DEGRADED CORE ACCIDENTS 1

DEVELOPED TO DEAL WITH BOTH EMERGENCIES AND EVENTS
-

WHICH COULD DETERIORATE INTO EMERGENCIES

|
-

DEVELOPED SPECIFYIhG ACTIONS BASED ON EVENT
SYMPTOMS

-

CONSIDERED SPECTRUM OF EVENTS IN DEVELOPMENT-
INCLUDING ANTICIPATED OCCURENCES, POSTULATED

ACCIDENTS LESS THAN DBA, DBA, AND POSTULATED

ACCIDENTS MORE SEVERE THAN DBA

- REVIEWED BY GE, BWR OWNERS GROUP,-NRC TO INSURE'NO
~

CONFLICTS WITH DESIGN BASIS EVENTS-

EPG SUPPLEMENT TO DESIGN BASIS OF THE PLANT RATHER THAN
-

ALTERNATIVE REQUIREMENTS WHICH MAY CONFLICT WITH THE DESIGN
. BASIS

,

_ _ _ . _ . _
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2.1 ANNULAR REGIONS BETWEEN SRV LINES AND DRYWELL WALL

PENETRATION SLEEVES MAY PRODUCE C.O. FREQUENCIES NEAR

DRYWELL AND CONTAINMENT WALL STRUCTURAL RESONANCE

FREQUENCIES

RESPGNSE

- GE TESTING SHOWS THAT MAGNITUDE OF POOL WALL LOADS FROM C.O.

PROPORTIONAL TO RATIO OF VENT AREA TO POOL AREA

FLOW AREA THROUGH SRVDL SLEEVE ANNULAR OPENINGS IS-

APPROXIMATELY 2.5% OF AREA 0F THE TOP ROW OF HORIZONTAL

VENTS

- THEREFORE LOADS FROM C.O. AT SRVDL SLEEVE ANNULAR OPENINGS

WILL BE ABOUT 2.5% OF DESIGN LOADS FOR C.O. AND CHUGGING
THROUGH UPPER ROW OF HORIZONTAL VENTS

EVEN IF C.O. FREQUENCY APPROACHES STRUCTURAL RESONANCES, THE-

MAGNITUDE OF LOADS GENERATED WILL BE WITHIN EXISTING DESIGN
MARGINS



. ._ _.. ~

. ,
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- 2.2 POTENTIAL C.O. AND CHUGGING LOADS PRODUCED THROUGH ANNULAR

AREA BETWEEN SRVDL AND SLEEVE MAY APPLY ADDITIONAL LOADS TO
SRVDL, WHICH IS UNSUPPORTED FROM QUENCHER TO INSIDE OF.

DRYWELL WALL, RESULTING IN POTENTIAL LINE FAILURE

FESPONSE--

GGNS DESIGN PROVIDES TWO 8 INCH DIAMETER PINNED SUPPORTS-

LOCATED BETWEEN SRVDL SLEEVE AND QUENCHER TRANSITION PIECE

SUPPORTS DESIGNED FOR MOST ADVERSE COMBINATION OF-

-EARTHQUAKE, ACCIDENT, AND RELIEF VALVE ACTUATION LOADS

INCLUDING SUBMERGED STRUCTURE LOADS AND BUILDING DYNAMIC
RESPONSE LOADS

.

f

.
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2.3 POTENTIAL C.O. AND CHUGGING LOADS WHICH MAY BE AT OR NEAR
NATURAL FREQUENCY OF PENETRATION SLEEVE, FRODUCED THROUGH

ANNULAR AREA BETWEEN SRVDL AND SLEEVE MAY APPLY ADDITIONAL

LOADS TO THE SLEEVE

RESPONSE

GGNS SRVDL SLEEVE IS 14 INCH SCHEDULE 80 PIPE DESIGNED TO-

WORST CREDIBLE COMBINATION-OF LOADS

SLEEVE DESIGNED TO WITHSTAND GREATER THAN 1000 PSI INTERNAL-

PRESSURE

SRVDL LOADS, EVEN IF AT NATURAL FREQUENCY OF SLEEVE, ARE-

INSIGt!!FICANT WHEN COMPARED TO OTHER LOADS Ott SLEEVE

P
-

A
6%

)
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3.1 DESIGN OF STRIDE PLANT DID NOT CONSIDER VENT CLEARING, C.O.

AND CHUGGING LOADS WHICH MIGHT BE PRODUCED BY ACTUATION OF

ECCS RELIEF VALVES WHICH DISCHARGE BELOW THE SUPPRESSION
POOL LEVEL

RESPONSE

RHR NOT IN STEAM CONDENSING MODE DURING ACCIDENT-

STEAM CONDENSING MODE OPERATES DURING CONTROLLED ISOLATION-

ONLY

- THESE RELIEF VALVES PROVIDED TO COMPLY WITH ASME III CODE
REQUIREMENTS FOR OVERPRESSURE PROTECTION ONLY

VALVE ONLY ACTUATED IF RHR PRESSURE CONTROL VALVE FAILS-
-

WHICH IS HIGHLY IMPROBABLE, CAUSING HIGH PRESSURE CONDITION

IN HX SHELL

- RHR BUBBLE PRESSURE MUCH LESS THAN SRV BUBBLE PRESSURE,

- RHR RELIEF EXHAUST SUBSTANTIALLY HIGHER IN POOL THAN SRV

EXHAUST PROVIDING MUCH MORE ATTENUATION FOR RHR BUBBLE LOADS

SRV STEAM CONDENSATION LOADS-BOUNDING DUE TO LARGE RHR-

ATTEMUATION

COOL POOL AND LOW. MASS-FLOW-RATE PRECLUDES POTENTIAL FOR-

UNSTABLE OSCILLATIONS
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3,2 STRIDE DESIGN PROVIDES ONLY NINE INCHES OF SUBMERGENCE ABOVE

RHR RELIEF VALVE DISCHARGE LINES AT LOW-SUPPRESSION POOL

LEVELS

RESPONSE-

GGNS DESIGN MAINTAINS 8 If1CHES ABOVE RHR RELIEF VALVE-

DISCHARGE LINES

RHR WILL NOT OPERATE IN STEAM CONDENSING MODE WHEN POOL HAS-

BEEN DRAWN DOWN .TO MINIMUM LEVEL FOLLOWING All ACCIDENT

;
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3,3 DISCHARGE FROM RHR RELIEF VALVES MAY PRODUCE BUBBLE

.
DISCHARGE OR OTHER SUBMERGED STRUCTURE LOADS ON EQUIPMENT IN

'
SUPPRESSION POOL

RESPONSE

ONLY ESSENTIAL EQUIPMENT.NEAR RHR RELIEF VALVE DISCHARGE IS-

RHR' SUCTION STRAINER

RHR SUCTION STRAINERS ARE DESIGNED TO WITHSTAND EARTHQUAKE,-

SECOND SRV ACTUATION, C.O., CHUGGING, AND STRUCTURAL

OSCILLATION LOADS

EVEN IF A STRAINER FAILED, REDUNDANT TRAINS AVAILABLE TO-

FULFILL SAFETY. FUNCTION

- RHR w!LL NOT OPERATE IN STEAM CONDENSING MODE ~UNDER ACCIDENT

CONDITIONS

,

. -- + .
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3.4 FOR REPEATED VALVE ACTUATIONS, RHR RELIEF VALVE DISCHARGE

LINE VACUUM BREAKER SIZING MAY NOT BE ADEQUATE TO PREVENT

DRAWING SLUGS OF WATER THROUGH THE DISCHARGE PIPING WHICH

COULD IMPACT THE VALVE OR BE DISCHARGED BACK TO THE POOL

IMPACTING SUBMERGED STRUCTURES

RESPONSE

- - RAPID, SEQUENTIAL VALVE ACTUATION IS HIGHLY UNLIKELY

- ACTUATION OF RELIEF VALVE CAN ONLY OCCUR IF:

PRESSURE CONTROLLER UPSTREAM OF HX FAILS, AND-

PLANT OPERATORS DO NOT ISOLATE HX-

- NATURE OF TRANSIENT IS SUCH THAT RELIEF VALVE WOULD LIFT AND
REMAIN OPEN UNTIL:

- OPERATOR ISOLATES HX, OR

RPV IS DEPRESSURIZED 10% BELOW RELIEF VALVE SET POINT-

- ONLY ESSENTIAL EQUIPMENT AFFECTED IS RHR STRAINER WHICH IS

NOT REQUIRED AFTER RELIlF VALVE ACTUATION

(

-l
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3.5 RHR RELIEF VALVES MUST CORRECTLY FUNCT10f1 FOLLOWING UPPER

POOL DUMP WHICH MAY INCREASE THE SUPPRESSION POOL LEVEL AS

MUCH AS 5 FEET CREATING HIGHER BACK PRESSURES ON RELIEF
'

: VALVES

RESPONSE

GGNS DESIGN OF RHR HX RELIEF VALVES SUFFICIEt!T FOR INCREASED--.

BACK PRESSURE PRODUCED'BY UPPER POOL DUMP
4

O

i

-

k
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3,6 SUPPRESSION POOL TEMPERATURE STRATIFICATION WILL BE

SIGNIFICANTLY AGGRAVATED IF THE RHR HEAT EXCHANGER RELIEF

VALVES DISCHARGE TO THE UPPER LEVELS OF THE SUPPRESSION POOL

.FOLLOWING A DESIGN BASIS ACCIDENT'

,

RESPONSE

- THE RHR HEAT EXCHANGERS WILL NOT OPERATE IN THE STEAM

CONDENSING MODE UNDER ACCIDENT CONDITIONS

THEREFORE,-THE RELIEF VALVES WILL NOT DISCHARGE STEAM TO THE-

SUPPRESSION POOL UNDER' ACCIDENT CONDITIONS,

,

!

I

I
|
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4.1 AN INCREASE OF 10*F-IN BULK SUPPRESSION POOL TEMPERATURE MAY

OCCUR IF THE POST-LOCA DRYWELL POOL IS ASSUMED TO BE

ISOLATION AT 135'F FROM THE SUPPRESSION POOL

RESPONSE

- BOUNDING ANALYSES WHICH TAKES NO CREDIT FOR THE DRYWELL

HOLDUP.0F WATER SHOW A MAXIMUM SUPPRESSION POOL TEMPERATURE

INCREASE OF 6*F

MODELING CONSERVATISMS SUCH AS ASSUMING EXCESS DECAY HEAT-

AND TAKING ZFR0 CREDIT'FOR STRUCTURAL HEAT SINKS MORE THAN

OFFSET THE EFFECTS ARISING FROM ISOLATION OF THE POST-LOCA
DRYWELL POOL

|
|

|
,
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4.2 DRYWELL POOL MAY NEVER BE FORMED DUE TO OPERATORS THROTTLING

ECCS OPERATION TO MA?NTAIN VESSEL LEVEL BELOW LEVEL 8 AS
REQUIRED BY THE EPGS

RESPONSE

OPERATOR'ACT10f! TO MAINTAlti VESSEL LEVEL BELOW LEVEL 8 WILL--

FURTHER MITIGATE ISSUE 4,1

|

1

I
'
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4.3 HEAT TRANSFER THROUGH RHR HEAT EXCHANGERS WILL BE LESS THAN

EXPECTED DUE TO SUCTION FROM LOWER PART OF SUPPRESSION POOL

WHICH MAY BE 71*F COOLER THAN BULK POOL TEMPERATURE

RESPONSE-

HEAT EXCHAf!GERS ARE SIZED WITH MARGIN TO ALLOW FOR THERMAL.-

STRATIFICATION

ANALYSES UTILIZE CONSERVATIVE ASSUMPTIONS INCLUDING-

'

MAXIMUM POOL AND SERVICE WATER TEMPERATURES-

MINIMUM RHR FLOW RATES-

CONSERVATIVE HEAT EXCHANGER HEAT TRANSFER COEFFICIEllTS-

- ' ONSERVATIVE DECAY HEAT CURVES

LAKE NO CREDIT FOR HEAT CONDUCT 10f! OUT CONTAINMENT-

:

J

E
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4.4 CONTAINMENT AIRSPACE TEMPERATURE AND PRESSURE MAY BE HIGHER

~DUE TO SUPPRESSION POOL SURFACE. TEMPERATURE BEING HIGHER,

THAN BULK POOL TEMPERATURE

RESPONSE
'

STANDARD ANALYSES IGNORE THERMAL STRATIFICATION IN THE-

CONTAINMENT AIR SPACE AS WELL AS SUPPRESSION POOL

- IF THERMAL STRATIFICATION OF SUPPRESSION POOL OCCURS THEN

WETWELL AIR SPACE WILL BE HEATED ABOVE AVERAGE' CONTAINMENT

TEMPERATURE

REALISTIC MODEL OF HEAT AND MASS TRANSFER BETWEEN POOL AND-

AIR SPACE SHOWS THE AIR SPACE TO BE 50* TO 60*F COOLER THAN
THE POOL WHEN POOL TEMPERATURE REACHES ITS PEAK VALUE

NUMEROUS MODELING CONSERVATISMS EXIST INCLUDING:'-

,

'
OVERSTATING TOTAL ENERGY INPUT TO CONTAINMENT-

- IGNORING STRUCTURAL HEAT SINKS
.

ASSUMING LOWER HEAT EXCHANGER CAPABILITY THAN ACTUALLY-

EXISTS

i

|-

|

|
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4,5 A NUMBER OF FACTORS MAY AGGRAVATE' SUPPRESSION POOL THERMAL

STRATIFICATION

CHUGGING THROUGH FIRST ROW OF VENTS WILL NOT PRODUCE-

MIXING BELOW THE VENT ROW,

UPPER POOL DUMP-

FURTHER SUBMERGENCE ~DUE TO UPPER POOL DUMP OF RHR HEAT4 -

EXCHANGER EFFLUENT DISCHARGE DECREASES MIXING4

- CONTAINMENT SPRAY OPERATION ELIMINATES THE RHR HEAT

EXCHANGER EFFLUENT DISCHARGE JET WHICH CONTRIBUTES TO

MIXING

RESPONSE
|
;

CONSIDERABLE MIXING OCCURS ABOVE THE VENTS WHICH ARE-

DISTRIBUTED AROUND THE ENTIRE DRYWELL PERIPHERY

- SRV DISCHARGE NEAR BASEMAT PROVIDES MIXING AND SUBSTANTIAL

HEATING OF LOWER POOL,

OVERHANGING PARTIALLY SUBMERGED STRUCTURES, SRV QUENCHERS-

- At.'D PIPING PPOMOTE MIXING OF THE POOL CIRCULATION FROM RHR

RETURN FLOW

OPERATION OF DRYWELL PURGE COMPRESSOR WILL PRODUCE-

CONSIDERABLE M!XING

- TIME DURING WHICH CONTAINMENT SPRAY IS OPERATED IS MINIMlZED

.
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4.6 IF SERVICE WATER TEMPERATURE IS HIGHER THAN EXPECTED (90*F)
AS AT'KU0SHENG THE RHR SYSTEM MAY BE REQUIRED TO OPERATE

NEARLY CONTINUOUSLY TO MAINTAIN-SUPPRESSION POOL TEMPERATURE

BELOW 95*F

RESPONSE

i
- PLANT AVAILABILITY CONCERN

MAXIMUM SERVICE WATER TEMPERATURE IS BASED ON VERY-

CONSERVATIVE ANALYSIS OF SITE METEOROLOGY AND HEAT TRANSFER

FROM ULTIMATE HEAT SINK AND SHOULD NOT BE REACHED DURING
LIFE OF PLANT

i

I

,

i

.
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t f4. / MARK lil ANALYSES DO NOT CONSIDER PLANT SPECIFIC
INTERACTIONS OF RHR SUPPRESSION POOL SUCTION AND DISCHARGE

RESPONSE

<

RHR SUPPRESS 10ft POOL SUCTION AND DISCHARGE ARE SEPARATED BY-

60 FEET
*

.1 .

RHR DISCHARGE N0ZZLE DIRECTS FLOW AWAY FROM RHR SUCTION-
1

THEREFORE NO INTERACTION WILL OCCUP,-

.

6

,

J

1
!

l
i

.
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4.8 FSAR ANALYSIS ASSUMES CONSTANT HEAT TRANSFER RATE FROM

SUPPRESSION POOL EVEN WITH OPERATION OF THE CONTAINMENT

SPRAYS

RESPONSE

WHEN PRESSURE ~ REDUCTION DUE TO SPRAY IS ACHIEVED THE SYSTEM-

IS RETURNED TO SUPPRESSION POOL COOLING MODE PER OPERATING

-PROCEDURES

CONSIDERABLE MARGINS IN RHR HEAT EXCHANGER DESIGN-

SIZED TO LIMIT POOL TEMPERATURE WELL BELOW POOL DESIGN
~

; -

'

BASIS TEMPERATURE WHILE USING MAXIMUM SERVICE WATER

TEMPERATURE-

i

SIZED SASED ON MINIMUM RHR FLOW RATC$ AND CONSERVATIVE-

FOULING FACTOR

,

!

,

|

.
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5.1 -INTERMEDIATE BREAK POSSIBLY PRODUCES SIGNIFICANT DRYWELL

LEAKAGE PRIOR TO INITIATION OF CONTAINMENT SPRAY

RESPONSE-

- BREAK SIZE HAS LITTLE EFFECT ON DRYWELL/ CONTAINMENT

DIFFEREllTIAL PRESSURE

GESSAR SENSITIVITY STUDIES (DUE TO CLEARING OF-

HORIZONTAL VEf!TS)

CONTAlllMENT SPRAY WILL INITIATE AFTER 13 MINUTES-

SBA AND IBA, THUS, Y! ELD ESSENTIALLY THE SAME LEAKAGE-

CAPABILITY

Af;ALYSES CONSERVATIVE-

CREDIT fiOT TAKEt1 FOR CTMT STRUCTURAL HEAT TRAtlSFER-

(SUBSTAt!TIAL HEAT SillK),

,

RESULTS IN CONSERVATIVE A/ K-


